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

 S TAN D ARD S

N F PA
®

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

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

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

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

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

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

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

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

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

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

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .
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AD D I T I O N AL  I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

U p d ati n g o f N FPA S tan d ard s

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

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

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

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

P ate n ts

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

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

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

L aw an d  Re gu l ati o n s

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

C o p yri gh ts

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

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

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

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

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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N F PA an d  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  Qu i n c y,  M a s s a c h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 1  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  3 5 0

G u i d e  fo r

S afe  Confned  S p ac e  E n tr y an d  Wo rk

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 3 5 0 ,  Guide for Safe Confned Space Entry and Work,  wa s  p r e p ar e d  b y th e
Te c h n i c a l  C o m m i tte e  o n  Confned  S p ac e  S afe  Wo r k P r ac ti c e 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  2 8 ,  2 0 2 1 ,  wi th  a n  e ffe c ti ve  d a te  o f Ap r i l  1 7 ,  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 3 5 0  wa s  a p p r o ve d  a s  a n  Am e r i c a n  N a ti o n a l  S ta n d ar d  o n  Ap r i l  1 7 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 3 5 0

T h i s  frst e d i ti o n  o f N F PA 3 5 0 ,  Guide for Safe Confned Space Entry and Work,  e s tab l i s h e d  b e s t
p r ac ti c e s  a n d  “ h o w-to s ”  fo r  confned  s p a c e  e n tr y an d  wo r k,  tr a n s l ati n g  wh at i s  r e q u i r e d  i n  r e gu l a ti o n s
i n to  p r a c ti c a l  ap p r o ac h e s  to  i m p l e m e n t th o s e  r e q u i r e m e n ts .  Wh i l e  e x i s ti n g  r e g u l ato r y s tan d ar d s
p r o vi d e  m i n i m u m  r e q u i r e m e n ts ,  N F PA 3 5 0  s tr i ve s  to  e s ta b l i s h  wo r k p r ac ti c e s  th at ac h i e ve  a h i g h e r
l e ve l  o f s afe ty.

N F PA m ai n ta i n s  a l o n g  h i s to r y g o ve r n i n g th e  s a fe  e n tr y an d  wo r k p r ac ti c e s  fo r  th e  m ar i ti m e
s e c to r  th r o u g h  N F PA 3 0 6 ,  Standard for the Control of Gas Hazards on Vessels.  T h e  s u c c e s s  o f th e  m ar i ti m e
confned  s p a c e  e n tr y p r o g r am ,  i n  p a r ti c u l a r  th e  c o m p e te n c i e s  an d  qualifcations  o f m ar i n e  c h e m i s ts
wh o s e  certifcation  N F PA m an a ge s ,  l e d  to  th e  i n c o r p o r a ti o n  o f th o s e  p r ac ti c e s  a n d  p r o c e d u r e s  i n to
b o th  O S H A s h i p yar d  r e gu l ati o n s  an d  th e  r e gu l a ti o n s  o f th e  U S  C o as t Gu ar d .  S i m i l ar i ti e s  i n
c o n s tr u c ti o n  a n d  u s ag e  p r o m p te d  th e  d e ve l o p m e n t o f N F PA 3 2 6 ,  Standard for the Safeguarding of
Tanks and Containers for Entry,  Cleaning,  or Repair,  a  s tan d ar d  fo r  e n tr y an d  wo r k i n  a b o ve gr o u n d  an d
u n d e r g r o u n d  tan ks  a n d  c o n ta i n e r s .  N F PA’ s  p r o te c ti o n  fo r  e m e r ge n c y r e s p o n d e r s  e x te n d s  to
confned  s p a c e s  a s  we l l ,  wi th  N F PA 1 6 7 0 ,  Standard on Operations and Training for Technical Search and
Rescue Incidents,  an d  N F PA 1 0 0 6 ,  Standard for Technical Rescue Personnel Professional Qualifcations.  Wi th
th at l o n g  h i s to r y o f e s tab l i s h e d  s tan d ar d s  o f p r ac ti c e  fo r  confned  s p ac e  e n tr y a n d  wo r k,  N F PA
p r o p o s e d  a n e w p r o j e c t r e l ate d  to  confned  s p ac e s .

T h e  Te c h n i c al  C o m m i tte e  o n  Confned  S p ac e  S a fe  Wo r k P r ac ti c e s  b e g an  i ts  wo r k o n  a
p r e l i m i n ar y d r aft i n  S e p te m b e r  2 0 1 2  a n d  wo r ke d  i n  e ar n e s t to  p r o vi d e  a  p r e l i m i n ar y d r aft to  th e
N F PA S ta n d ar d s  C o u n c i l  fo r  th e  Au g u s t 2 0 1 3  m e e ti n g ,  at wh i c h  i t was  ap p r o ve d  a n d  p l ac e d  i n  th e
F al l  2 0 1 5  r e vi s i o n  c yc l e .

B ac kgr o u n d  d o c u m e n ts  c o n s i d e r e d  b y th e  S ta n d ar d s  C o u n c i l  a s  p ar t o f th e  p r o j e c t r e q u e s t
h i gh l i g h te d  ga p s  i n  th e  e x i s ti n g  r e g u l ati o n s  an d  s tan d a r d s  th a t a p p l i e d  to  ge n e r a l  i n d u s tr y confned
s p ac e  e n tr y a n d  wo r k.  O S H A’ s  p e r m i t-r e q u i re d  confned  s p ac e  s ta n d a r d  h ad  b e e n  i n  p l ac e  fo r  2 0
ye ar s  wh e n  th e  wo r k o f th e  c o m m i tte e  b e ga n .  I n i ti al l y,  th e  c o m m i tte e  identifed  th o s e  ga p s  an d
d i s c u s s e d  h o w to  s i m p l i fy s o m e  o f th e  te r m i n o l o gy u s e d  i n  confned  s p a c e  d o c u m e n ts .  Am o n g  th e
g ap s  identifed  we r e  i s s u e s  r e l ate d  to  b as i c  confned  s p a c e  h a z a r d  identifcation,  e val u ati o n ,  an d
c o n tr o l .  O f p ar ti c u l ar  c o n c e r n  wa s  th e  l a c k o f i n fo r m ati ve  g u i d a n c e  o n  h o w to  p e r fo r m  s o m e  o f th e
ke y r e q u i r e m e n ts  i n  th e  O S H A s ta n d a r d ,  s u c h  a s  a i r  m o n i to r i n g a n d  ve n ti l ati o n .  I n  fu r th e r  s u p p o r t
o f th e  i n i ti al  fndings  o f th e  c o m m i tte e ,  th e  C h e m i c a l  S a fe ty B o a r d  ( C S B )  a d d r e s s e d  th e  c o m m i tte e
a t i ts  frst m e e ti n g a n d  n o te d  a d d i ti o n al  d i s p a r i ti e s  i n  confned  s p ac e  s afe  p r ac ti c e s  r e l ate d  to  th e
h a z a r d s  o f ad j ac e n t s p a c e s  a n d  h o t wo r k.  T h e  c o m m i tte e ,  wi th  i ts  r an g e  o f e x p e r ts ,  ta r ge te d  th o s e
g ap s  a n d  m i s s i n g  i n fo r m a ti o n  a s  a r e as  th a t c o u l d  b e  i n c o r p o r a te d  i n to  N F PA 3 5 0 .

P e rh a p s  th e  m o s t signifcant d i s c u s s i o n  to p i c  i n  th e  c o m m i tte e  c e n te r e d  o n  te r m i n o l o g y s u c h  as
p e r m i t-r e q u i r e d  confned  s p ac e s  a n d  n o n p e rm i t s p ac e s .  Wh i l e  th e  c o m m i tte e  d i d  n o t wan t to
confict wi th  e x i s ti n g  s tan d ar d s ,  i n  p a r ti c u l a r th e  O S H A s tan d ar d s ,  th e  c o m m i tte e  r e c o g n i z e d  th at
th e  d i ffe r e n c e s  i n  te r m i n o l o g y c o n ti n u e d  to  c r e a te  c o n fu s i o n .  T h e  c o m m i tte e  u l ti m a te l y d e c i d e d  to
s i m p l y u s e  th e  te r m  "confned  s p ac e "  to  d e s c r i b e  a n y s p a c e  th at m e e ts  th e  O S H A 1 9 1 0 . 1 4 6
defnition.
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An o th e r  simplifcation  p r o vi d e d  b y N F PA 3 5 0  i s  th e  d e fau l t r e c o m m e n d a ti o n  to  p e r fo r m  a i r  m o n i to r i n g o f a l l  confned
s p ac e s  p r i o r  to  e n tr y.  S u c h  m o n i to r i n g  e l i m i n ate s  th e  p o s s i b i l i ty o f m i s j u d gi n g a  s p ac e  th a t i s  n o t e x p e c te d  to  h ave  an
a tm o s p h e r i c  h a z a r d .  T h e  c o m m i tte e  b e l i e ve s  th a t th e  fe w m i n u te s  i t ta ke s  to  p e r fo r m  ai r  m o n i to r i n g  o f a s p a c e  — confrming
th e  p r e s e n c e  o r  a b s e n c e  o f specifc  a tm o s p h e r i c  h az ar d s  — wi l l  b e  ti m e  we l l  s p e n t.

N F PA 3 5 0  identifes  th r e e  typ e s  o f h az ar d s  th at s h o u l d  b e  r e c o g n i z e d ,  e val u ate d ,  an d  c o n tr o l l e d :  i n h e r e n t h az ar d s ,
i n tro d u c e d  h a z a r d s ,  a n d  ad j ac e n t h a z a r d s .  I d e n ti fyi n g  th o s e  th r e e  d i s ti n c t s o u r c e s  o f p o te n ti a l  h az ar d s  h e l p s  E n tr y S u p e r vi s o r s
a n d  wo r ke r s  to  th i n k b r o a d l y ab o u t th e  n u m b e r  o f h a z a r d s  th a t c o u l d  o c c u r  i n  an d  a r o u n d  confned  s p ac e s  an d  to  e va l u a te
a n d  c o n tr o l  th e  h az ar d s .

Wh i l e  o th e r  s tan d a r d s  i n d i c ate  wh at n e e d s  to  b e  d o n e ,  N F PA 3 5 0  d e s c r i b e s  h o w to  p e r fo r m  th o s e  tas ks .  F o r  e x a m p l e ,  N F PA
3 5 0  p r o vi d e s  i n fo r m ati o n  o n  th e  s e l e c ti o n ,  c al i b r ati o n ,  an d  u s e  o f ga s  m o n i to r s  a s  we l l  as  i n fo r m ati o n  ab o u t th e  typ e s  an d
i n s ta l l ati o n  o f ve n ti l ati o n  d e vi c e s  fo r  d i ffe r e n t typ e s  o f confned  s p a c e  confgurations  an d  h a z ar d s .

T h e  c o m m i tte e  n o te d  th at th e r e  wa s  a  l ac k o f qualifcations  an d  c o m p e te n c i e s  fo r  th o s e  i n vo l ve d  i n  confned  s p ac e  e n tr i e s
b e yo n d  th e  Atte n d an t,  th e  E n tr an t,  a n d  th e  E n tr y S u p e r vi s o r.  To  c o m p l e m e n t th o s e  i n d i vi d u a l s  an d  th e i r  defned  r o l e s  a n d
c o m p e te n c i e s ,  N F PA 3 5 0  identifes  o th e r  r o l e s  th at a l s o  ar e  i m p o r tan t i n  confned  s p ac e  e n tr i e s ,  s u c h  as  a Ga s  Te s te r,
Ve n ti l a ti o n  S p e c i a l i s t,  an d  S ta n d b y Wo r ke r.

F o r  confned  s p a c e  r e s c u e ,  N F PA 3 5 0  p r o vi d e s  a  ti e r e d  ap p r o ac h  to  r e s p o n s e  a n d  i n c l u d e s  th e  o r g an i z a ti o n a l  e l e m e n ts  o f
e m e r g e n c y p r e p ar e d n e s s  th at n o r m a l l y ar e  i n  p l ac e  i n  a  fre  d e p ar tm e n t b u t n o t n e c e s s a r i l y i n  a fac i l i ty r e s c u e  p r o g r am .  T h e
d o c u m e n t al i g n s  wi th  N F PA 1 6 7 0  a n d  N F PA 1 0 0 6  i n  p r o vi d i n g th e  te c h n i c a l  as p e c ts  o f r e s c u e  a n d  qualifcations  fo r  Re s c u e r s .

I t i s  we l l  r e c o g n i z e d  th a t c h an g e s  th a t o c c u r  d u r i n g confned  s p a c e  wo r k c a n  n e ga ti ve l y affe c t confned  s p ac e  e n tr y a n d
wo rk s afe ty.  N F PA 3 5 0  o u tl i n e s  th e  typ e s  o f c h an g e s  th a t c an  o c c u r  d u r i n g confned  s p a c e  wo r k an d  p r o vi d e s  a  m e th o d  fo r
r e p o r ti n g an d  m a n ag i n g  th o s e  c h a n ge s  th r o u gh  a  m a n ag e m e n t-o f-c h an g e  s ys te m .

S i n c e  e l i m i n ati o n  o f a  h a z a r d  i s  th e  a p e x  o f th e  tr ad i ti o n al  h i e r ar c h y o f c o n tr o l s ,  N F PA 3 5 0  n o te s  th a t th e  b e s t way to
e l i m i n a te  confned  s p a c e  h a z a r d s  i s  to  e l i m i n ate  th e  confned  s p a c e  e n ti r e l y o r  to  r e d e s i g n  i t to  e l i m i n ate  o r  m i n i m i z e  h a z a r d s
b y i n c o r p o r ati n g  s a fe ty fe a tu r e s  s u c h  as  b e tte r  l i gh ti n g  an d  ve n ti l a ti o n .  T h at c a n  b e  d o n e  d u r i n g  d e s i g n  o r  th r o u g h  r e d e s i g n
u s i n g  th e  p r i n c i p l e s  o f P r e ve n ti o n  th r o u gh  D e s i gn  ( P tD ) .  Ye ar s  o f p o te n ti al  wo r ke r  e x p o s u r e s  to  confned  s p ac e  h az ar d s  c o u l d
b e  e l i m i n ate d  th r o u g h  d e s i g n  o r  r e d e s i gn .

I n  th e  2 0 1 9  e d i ti o n  o f th e  gu i d e ,  e d i to r i al  c h an g e s  we r e  m a d e  to  c l a r i fy th e  r e c o m m e n d e d  p r ac ti c e s  fo r  s a fe  wo r k i n
confned  s p ac e s .  Ad d i ti o n al l y,  th e  g u i d e  wa s  r e vi s e d  to  i n c l u d e  i n fo r m a ti o n  specifc  to  c o n s tr u c ti o n  a c ti vi ti e s  ad d r e s s e d  i n
O S H A’ s  2 9  C F R 1 9 2 6  S u b p ar t AA,  “Confned  S p a c e s  i n  C o n s tr u c ti o n . ”

Defnitions  fo r  th e  te r m s  engulfment an d  purging we r e  ad d e d  to  th e  g u i d e .  I n fo r m a ti o n  a b o u t p h o to i o n i z ati o n  d e te c to r s
( P I D )  wa s  i n c l u d e d  b e c au s e  th e s e  d e vi c e s  ar e  n o w wi d e l y avai l ab l e  a n d  u s e d  i n  c o m b i n ati o n  wi th  o th e r  a tm o s p h e r e  te s ti n g
d e vi c e s  fo r  a s s e s s i n g  atm o s p h e r e  h a z a r d s  i n  confned  s p ac e s .

T h e  c o m m i tte e  clarifed  th e  r e c o m m e n d ati o n s  fo r  e n tr y a n d  wo r k i n  confned  s p ac e s  th at ar e  i n e r te d  ( o x yg e n  defcient) .
T h e  c o m m i tte e  al s o  ad d e d  r e c o m m e n d ati o n s  fo r  r e s c u e  i n  confned  s p ac e s  th a t d o  n o t h a ve  a  h a z a r d o u s  atm o s p h e r e  b u t a r e
s o  confgured  th a t r e s c u e  o p e r ati o n s  c o u l d  b e  diffcult.  T h e  r e c o m m e n d e d  p r a c ti c e  fo r  s e l e c ti o n ,  e va l u a ti o n ,  a n d  ap p r o va l  o f a
qualifed  r e s c u e  s e r vi c e  was  r e vi s e d .

A tab l e  i l l u s tr ati n g  th e  g as  h az ar d s  th at c a n  e x i s t i n  confned  s p ac e s  specifc  to  var i o u s  i n d u s tr i e s  was  ad d e d  to  An n e x  A.

I n  th e  2 0 2 2  e d i ti o n ,  th e  O S H A S a fe ty a n d  H e a l th  I n fo r m ati o n  B u l l e ti n  ( S H I B  0 9 -3 0 -2 0 1 3 ) ,  Calibrating and Testing Direct-
Reading Portable Gas Monitors,  i s  r e fe r e n c e d  to  p r o vi d e  gu i d an c e  to  wo r ke r s  an d  e m p l o ye r s  o n  c al i b r ati n g  a n d  te s ti n g  d i r e c t-
r e ad i n g p o r tab l e  g as  m o n i to r s .

T h e  N F PA Te c h n i c a l  C o m m i tte e  o n  Confned  S p a c e  S afe  Wo r k P r a c ti c e s  d e te r m i n e d  th at N F PA 3 5 0 ,  Guide for Safe Confned
Space Entry and Work,  h as  m o ve d  fr o m  th e  d o c u m e n t d e ve l o p m e n t p h as e  to  a d o c u m e n t m a i n te n an c e  p h a s e .  T h e r e fo r e ,  th e
n e e d  to  m e e t o n  a 3 - ye a r  s c h e d u l e  to  r e vi s e  th i s  d o c u m e n t i s  n o  l o n ge r  n e c e s s ar y.  B e gi n n i n g  wi th  th e  2 0 2 2  e d i ti o n ,  N F PA 3 5 0
wi l l  b e  i n  a 5 - ye a r  r e vi s i o n  c yc l e .
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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.
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NFPA Standards)  are released on scheduled revision cycles.  This
edition may be superseded by a later one,  or it may be amended
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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
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Errata,  please consult the National Fire Codes® Subscription Service
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c a n  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g  a  s e c ti o n  o r  p a r ag r ap h
i n d i c a te s  m a te r i al  th a t h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐
e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e 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 a l  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

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

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

1 . 1  S c o p e .

1 . 1 . 1    T h i s  g u i d e  p r o vi d e s  i n fo r m ati o n  to  p r o te c t wo r ke r s  fr o m
confned  s p a c e  h a z a r d s .

1 . 1 . 2    T h i s  g u i d e  s u p p l e m e n ts  e x i s ti n g  confned  s p a c e  r e gu l a‐
ti o n s ,  s tan d ar d s ,  an d  wo r k p r a c ti c e s  b y p r o vi d i n g  a d d i ti o n al
gu i d a n c e  fo r  s a fe  confned  s p a c e  e n tr y an d  wo r k.  Re fe r e n c e s
ar e  p r o vi d e d  th r o u g h o u t th e  g u i d e  a n d  a n n e x e s  to  d i r e c t th e
re a d e r  to  o th e r  r e gu l ati o n s  an d  s ta n d a r d s  o r  o th e r  c o n te n t th a t
m i gh t b e  a p p l i c a b l e .

1 . 1 . 3    T h i s  gu i d e  p r o vi d e s  i n fo r m a ti o n  to  i d e n ti fy,  e va l u ate ,
as s e s s ,  a n d  th e n  e l i m i n a te ,  m i ti ga te ,  o r  c o n tr o l  h a z a r d s  th at a r e
p r e s e n t o r  th a t m a y o c c u r  d u r i n g  e n tr y i n to  o r  wo r k i n  an d
ar o u n d  confned  s p a c e s .

1 . 1 . 4    T h i s  g u i d e  p r o vi d e s  i n fo r m ati o n  o n  h o w to  u n d e r s tan d
confned  s p ac e  s a fe ty an d  s afe gu ar d  p e r s o n n e l  fr o m  fre,  e x p l o ‐
s i o n ,  a n d  o th e r  h e al th  h a z a r d s  th a t ar e  u n i q u e l y as s o c i ate d  wi th
confned  s p ac e s .

1 . 1 . 5    T h i s  gu i d e  p r o vi d e s  i n fo r m ati o n  r e g ar d i n g  tr ai n i n g ,
qualifcations,  a n d  c o m p e te n c i e s  r e q u i r e d  fo r  p e r s o n n e l

r e s p o n s i b l e  fo r  confned  s p a c e  h az ar d  identifcation,  h az ar d
e va l u a ti o n ,  a n d  h az ar d  c o n tr o l  fo r  p e r s o n n e l  wh o  wo r k i n  an d
ar o u n d  confned  s p a c e s .

1 . 1 . 6    T h i s  g u i d e  p r o vi d e s  i n fo r m ati o n  o n  confned  s p a c e
r e s c u e  b e s t p r ac ti c e s .

1 . 1 . 7    T h i s  gu i d e  p r o vi d e s  i n fo r m ati o n  c o n c e r n i n g  confned
s p ac e  h a z a r d s  a n d  s a fe ty p r ac ti c e s  th at a r e  ap p l i c ab l e  to  a l l

typ e s  o f confned  s p ac e s .

1 . 1 . 8    T h i s  g u i d e  p r o vi d e s  i n fo r m ati o n  r e g ar d i n g h az ar d s  a d j a‐
c e n t to  confned  s p ac e s  th at m i g h t affe c t th e  s afe  c o n d i ti o n s

n e c e s s ar y fo r  e n tr y a n d  wo r k i n  a  confned  s p ac e .

1 . 1 . 9    T h i s  gu i d e  p r o vi d e s  c r i te r i a fo r  e l i m i n a ti n g,  m i ti g ati n g ,
o r  c o n tr o l l i n g  h az ar d s  i n  th e  confned  s p ac e  d e s i g n  p h a s e .

1 . 2  P u rp o s e .    T h e  p u r p o s e  o f th i s  g u i d e  i s  to  p r o vi d e  s afe  wo r k
p r ac ti c e s  fo r  p e r s o n s  wo r ki n g  i n  a n d  a r o u n d  confned  s p ac e s .

T h i s  g u i d e  go e s  b e yo n d  th e  m i n i m u m  r e q u i r e m e n ts  th at h ave
b e e n  e s ta b l i s h e d  b y r e gu l ati o n s  an d  s tan d ar d s .  T h i s  gu i d e
s tr i ve s  to  ac h i e ve  a  h i g h e r  l e ve l  o f s afe ty wi th  b e s t p r ac ti c e s  fo r

i d e n ti fyi n g ,  e val u a ti n g,  an d  th e n  e l i m i n a ti n g,  m i ti g ati n g ,  o r
c o n tr o l l i n g h a z a r d s  to  m an ag e  th e  r i s ks  as s o c i ate d  wi th
confned  s p ac e  ac ti vi ti e s .  T h i s  g u i d e  i s  a l s o  i n te n d e d  to  ad d r e s s
confned  s p a c e –r e l ate d  wo r k p r a c ti c e s  an d  p r o c e d u r e s  n o t fu l l y

c o ve r e d  o r  e x p l ai n e d  i n  e x i s ti n g r e g u l ati o n s  a n d  s ta n d a r d s  r e l a‐
te d  to  confned  s p a c e  e n tr y an d  wo r k.

1 . 3 *  Ap p l i c ati o n .    T h i s  gu i d e  i s  i n te n d e d  to  p r o vi d e  gu i d a n c e
fo r  s a fe  e n tr y i n to  confned  s p a c e s  a n d  as s o c i ate d  wo r k.

1 . 3 . 1    T h i s  g u i d e  i s  n o t i n te n d e d  to  s u p e r s e d e  o r  r e p l ac e  an y
r e q u i r e m e n ts  i n  e x i s ti n g  o r  fu tu r e  c o d e s ,  s tan d a r d s ,  an d  r e g u l a‐
ti o n s  ap p l i c ab l e  to  confned  s p a c e  a c ti vi ti e s .

1 . 4  E q u i val e n c y.    N o th i n g i n  th i s  g u i 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 a l i ty,  s tr e n g th ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l i ty,

an d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  g u i d e .

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

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

e r e d  p ar t o f th e  r e c o m m e n d ati o n s  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 0 ,  Standard for Portable Fire Extinguishers,  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 .
NFPA 70® ,  National Electrical Code®,  2 0 2 0  e d i ti o n .

NFPA 70E® ,  Standard for Electrical Safety in the Workplace®,  2 0 2 1
e d i ti o n .

N F PA 3 0 6 ,  Standard for the Control of Gas Hazards on Vessels,
2 0 1 9  e d i ti o n .

N F PA 3 2 6 ,  Standard for the Safeguarding of Tanks and Containers
for Entry,  Cleaning,  or Repair,  2 0 2 0  e d i ti o n .

N F PA 6 5 2 ,  Standard on the Fundamentals of Combustible Dust,
2 0 1 9  e d i ti o n .

N F PA 1 0 0 6 ,  Standard for Technical Rescue Personnel Professional
Qualifcations,  2 0 2 1  e d i ti o n .
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N F PA 1 5 6 1 ,  Standard on Emergency Services Incident Manage‐
ment System and Command Safety,  2 0 2 0  e d i ti o n .

N F PA 1 6 7 0 ,  Standard on Operations and Training for Technical
Search and Rescue Incidents,  2 0 1 7  e d i ti o n .

N F PA 1 8 5 5 ,  Standard on Selection,  Care,  and Maintenance of
Protective Ensembles for Technical Rescue Incidents,  2 0 1 8  e d i ti o n .

N F PA 1 9 5 1 ,  Standard on Protective Ensembles for Technical Rescue
Incidents,  2 0 2 0  e d i ti o n .

N F PA 1 9 8 1 ,  Standard on Open-Circuit Self-Contained Breathing
Apparatus (SCBA) for Emergency Services,  2 0 1 9  e d i ti o n .

N F PA 1 9 8 3 ,  Standard on Life Safety Rope and Equipment for
Emergency Services,  2 0 1 7  e d i ti o n .

N F PA 1 9 9 1 ,  Standard on Vapor-Protective Ensembles for Hazard‐
ous Materials Emergencies,  2 0 1 6  e d i ti o n .

N F PA 1 9 9 2 ,  Standard on Liquid Splash–Protective Ensembles and
Clothing for Hazardous Materials Emergencies,  2 0 1 8  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  AI C h E  P ub l i c ati o n s .    Am e r i c an  I n s ti tu te  o f C h e m i c al
E n g i n e e r s ,  1 2 0  Wa l l  S tr e e t,  F L  2 3 ,  N e w Yo r k,  N Y 1 0 0 0 5 -4 0 2 0 .

Guidelines for Engineering Design for Process Safety,  C e n te r  fo r
C h e m i c al  P r o c e s s  S afe ty,  Ap r i l  2 0 1 2 .  h ttp s : / / www. a i c h e . o r g/
c c p s / r e s o u r c e s / p u b l i c ati o n s / b o o ks / g u i d e l i n e s -e n g i n e e r i n g -
d e s i g n -p r o c e s s - s a fe ty-2 n d -e d i ti o n .

Inherently Safer Chemical Processes: A Life Cycle Approach,  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,  D e c e m b e r  2 0 0 8 .  h ttp s : / /

www. ai c h e . o r g/ c c p s / p u b l i c a ti o n s / b o o ks / i n h e r e n tl y-s a fe r-
c h e m i c a l -p r o c e s s e s -l i fe -c yc l e -a p p r o a c h - 2 n d -e d i ti o n .

Δ 2 . 3 . 2  AI H A P u b l i c ati o n s .    Am e r i c an  I n d u s tr i a l  H ygi e n e  As s o c i ‐
a ti o n ,  3 1 4 1  F ai r vi e w P ar k D r i ve ,  S u i te  7 7 7 ,  F al l s  C h u r c h ,  VA
2 2 0 4 2 .

“ P r e ve n ti o n  th r o u g h  D e s i g n :  E l i m i n ati n g  Confned  S p ac e s
an d  M i n i m i z i n g  H az ar d s . ”  AI H A Confned  S p ac e s  C o m m i tte e ,

M ay 2 0 1 4 .

Δ 2 . 3 . 3  AN S I  P u b l i c ati o n s .    Am e r i c a n  N a ti o n al  S ta n d a r d s  I n s ti ‐
tu te ,  I n c . ,  2 5  We s t 4 3 r d  S tr e e t,  4 th  F l o o r,  N e w Yo r k,  N Y 1 0 0 3 6 .

AN S I  Z 4 9 . 1 ,  Safety in Welding,  Cutting,  and Allied Processes,
2 0 1 2 .

Δ 2 . 3 . 4  AP I  P u b l i c ati o n s .    Am e r i c an  P e tr o l e u m  I n s ti tu te ,  2 0 0
M as s ac h u s e tts  Ave n u e  N W,  S u i te  1 1 0 0 ,  Was h i n g to n ,  D C
2 0 0 0 1 -5 5 7 1 .

AP I  S T D  6 5 3 ,  Tank Inspection,  Repair,  Alteration,  and Recon‐
struction,  F i fth  e d i ti o n ,  2 0 2 0 .

AP I  RP  2 0 0 9 ,  Safe Welding,  Cutting,  and Hot Work Practices in
the Petroleum and Petrochemical Industries,  S e ve n th  e d i ti o n ,  2 0 0 2 ,
reaffrmed  M ar c h  2 0 2 0 .

AP I  S T D  2 0 1 5 ,  Requirements for Safe Entry and Cleaning of Petro‐
leum Storage Tanks,  E i g h th  e d i ti o n ,  2 0 1 8 .

AP I  RP  2 0 1 6 ,  Guidelines and Procedures for Entering and Clean‐
ing Petroleum Storage Tanks,  2 0 0 1 ,  reaffrmed  2 0 0 6 .

AP I  RP  2 0 2 7 ,  Ignition Hazards and Safe Work Practices for Abra‐
sive Blasting of Atmospheric Storage Tanks in Hydrocarbon Service,
F o u r th  e d i ti o n ,  2 0 1 8 .

AP I  RP  2 2 0 1 ,  Safe Hot Tapping Practices in the Petroleum and
Petrochemical Industries,  F i fth  e d i ti o n ,  2 0 0 3 ,  reaffrmed  M a r c h

2 0 2 0 .

AP I  P U B L  2 2 0 2 ,  Dismantling and Disposing of Steel from Above‐
ground Leaded Gasoline Storage Tanks,  1 9 9 1 .

AP I  RP  2 2 0 7 ,  Preparing Tank Bottoms for Hot Work,  2 0 0 7 ,
S e ve n th  e d i ti o n ,  2 0 1 7 .

AP I  S T D  2 2 1 7 A,  Safe Work in Inert Confned Spaces in the Petro‐
leum and Petrochemical Industries,  F i fth  e d i ti o n ,  2 0 1 7 .

2 . 3 . 5  AS AB 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 Ag r i c u l tu r al
an d  B i o l o g i c a l  E n g i n e e r s ,  2 9 5 0  N i l e s  Ro a d ,  S t.  J o s e p h ,  M I

4 9 0 8 5 .

AN S I / AS AB E  S 6 0 7 ,  Ventilating Manure Storages to Reduce Entry
Risk,  2 0 1 0 ,  reaffrmed  2 0 1 4 .  h ttp s : / / e l i b r ar y. as ab e . o r g/

a b s tr ac t. as p ? a i d = 3 6 2 0 8 & t= 2 & r e d i r = & r e d i r Typ e =

2 . 3 . 6  AS S P  P ub l i c ati o n s .    Am e r i c an  S o c i e ty o f S a fe ty P r o fe s s i o ‐
n a l s ,  5 2 0  N .  N o r th we s t H i g h way,  P ar k Ri d g e ,  I L  6 0 0 6 8 .

AN S I / AS S P  Z 1 0 ,  Occupational Health and Safety Management
Systems,  2 0 1 9 .

AN S I / AS S P  Z 1 1 7 . 1 ,  Safety Requirements for Entering Confned
Spaces,  2 0 1 6 .

AN S I / AS S P  Z 2 4 4 . 1 ,  Control of Hazardous Energy — Lockout/
Tagout and Alternative Methods,  2 0 1 6 .

AN S I / AS S P  Z 5 9 0 . 3 ,  Prevention Through Design: Guidelines for
Addressing Occupation Hazards and Risks in the Design and Redesign

Processes,  2 0 1 1 ,  reaffrmed  2 0 1 6 .

2 . 3 . 7  AWS  P u b l i c ati o n s .    Am e r i c an  We l d i n g  S o c i e ty,  8 6 6 9  N W
3 6  S tr e e t,  #1 3 0 ,  M i am i ,  F L  3 3 1 6 6 - 6 6 7 2 .

Safety and Health Fact Sheet Bundle for Chemical Industry Weld‐
ing:

F ac t S h e e t N o .  4 :  “ C h r o m i u m  an d  N i c ke l  i n  We l d i n g F u m e , ”
O c to b e r  2 0 0 3 .

F ac t S h e e t N o .  1 1 :  “ H o t Wo r k i n  Confned  S p a c e s , ”  O c to b e r
2 0 1 4 .

F ac t S h e e t N o .  2 4 :  “ F l u x e s  fo r  Ar c  We l d i n g a n d  B r a z i n g:  S afe
H a n d l i n g a n d  U s e , ”  J an u ar y 2 0 0 2 .

F ac t S h e e t N o .  2 7 :  “ T h o r i a te d  Tu n gs te n  E l e c tr o d e s , ”  O c to ‐
b e r  2 0 0 3 .

F ac t S h e e t N o .  3 6 :  “ Ve n ti l ati o n  fo r  We l d i n g  an d  C u tti n g , ”
S e p te m b e r  2 0 0 9 .

2 . 3 . 8  C D C  P u b l i c ati o n s .    C e n te r  fo r  D i s e as e  C o n tr o l  an d
P r e ve n ti o n ,  1 6 0 0  C l i fto n  Ro ad ,  Atl an ta,  GA 3 0 3 3 3 .

D H H S  ( N I O S H )  P u b l i c a ti o n  N o .  2 0 1 1 -1 2 1 ,  Prevention through
Design: Plan for the National Initiative,  D e p ar tm e n t o f H e al th  an d

H u m a n  S e r vi c e s  a n d  N ati o n a l  I n s ti tu te  fo r  O c c u p ati o n al  S a fe ty
a n d  H e al th ,  N o ve m b e r  2 0 1 0 .

Δ 2 . 3 . 9  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 a n ti l l y,  VA 2 0 1 5 1 .

C GA G- 7 . 1 ,  Commodity Specifcation for Air,  S e ve n th  e d i ti o n ,
2 0 1 8 .

2 . 3 . 1 0  I C S  P u b l i c ati o n s .    I n te r n a ti o n a l  C h am b e r  o f S h i p p i n g ,
3 8  S t.  M ar y Ax e ,  L o n d o n ,  U n i te d  Ki n g d o m ,  E C 3 A 8 B H .

International Safety Guide for Oil Tankers and Terminals
(ISGOTT),  2 0 0 6 .
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S AF E  C O N F I N E D  S PAC E  E N T R Y AN D  WO RK3 5 0 - 8

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

2 . 3 . 1 1  U S  G o ve r n m e n t P u b l i c ati o n s .    U S  G o ve r n m e n t
P u b l i s h i n g  Offce,  7 3 2  N o r th  C a p i to l  S tr e e t,  N W,  Wa s h i n gto n ,
D C  2 0 4 0 1 -0 0 0 1 .

Emergency Response Guidebook,  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 ) ,  2 0 1 6 .  https://www.phmsa.dot.gov/sites/
phmsa.dot.gov/fles/docs/ERG2016.pdf.

T i tl e  2 9 ,  C o d e  o f F e d e r a l  Re g u l ati o n s ,  P ar t 1 9 1 0 ,  “ O c c u p a‐
ti o n a l  S a fe ty a n d  H e al th  S tan d ar d s . ”

T i tl e  2 9 ,  C o d e  o f F e d e r a l  Re g u l a ti o n s ,  P ar t 1 9 1 5 ,  “ O c c u p a‐
ti o n a l  S afe ty an d  H e al th  S ta n d ar d s  fo r  S h i p yar d  E m p l o ym e n t. ”

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 ar t 1 9 2 6 ,  “ S afe ty an d
H e a l th  Re g u l ati o n s  fo r  C o n s tr u c ti o n . ”

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

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

Δ 2 . 4  Re fe re n c e s  fo r E x trac ts  i n  Ad vi s o r y S e c ti o n s .

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

N F PA 9 9 ,   Health Care Facilities Code,  2 0 1 8  e d i ti o n .
N F PA 3 0 2 ,   Fire Protection Standard for Pleasure and Commercial

Motor Craft,  2 0 2 0  e d i ti o n .
N F PA 3 2 6 ,   Standard for the Safeguarding of Tanks and Contain‐

ers for Entry,  Cleaning,  or Repair,  2 0 2 0  e d i ti o n .
N F PA 1 0 0 6 ,   Standard for Technical Rescue Professional Qualifca‐

tions,  2 0 1 7  e d i ti o n .
N F PA 1 0 2 6 ,   Standard for Incident Management Personnel Profes‐

sional Qualifcations,  2 0 1 8  e d i ti o n .
N F PA 1 4 5 1 ,   Standard for a Fire and Emergency Service Vehicle

Operations Training Program,  2 0 1 8  e d i ti o n .
N F PA 1 5 2 1 ,   Standard for Fire Department Safety Offcer Professio‐

nal Qualifcations,  2 0 2 0  e d i ti o n .
N F PA 1 5 6 1 ,   Standard on Emergency Services Incident Manage‐

ment System and Command Safety,  2 0 2 0  e d i ti o n .
N F PA 1 6 7 0 ,   Standard on Operations and Training for Technical

Search and Rescue Incidents,  2 0 1 7  e d i ti o n .

C h ap te r 3    Defnitions

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

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1  G u i d e .    A d o c u m e n t th at i s  ad vi s o r y o r  i n fo r m ati ve  i n
n a tu r e  an d  th a t c o n tai n s  o n l y n o n m an d ato r y p r o vi s i o n s .  A
gu i d e  m ay c o n tai n  m a n d ato r y s tate m e n ts  s u c h  as  wh e n  a gu i d e
c a n  b e  u s e d ,  b u t th e  d o c u m e n t as  a wh o l e  i s  n o t s u i tab l e  fo r
ad o p ti o n  i n to  l aw.

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1 *  Ac c e p tab l e  E n tr y C o n d i ti o n s .    C o n d i ti o n s  th a t m e e t a l l
e n tr y r e q u i r e m e n ts  specifed  i n  th e  confned  s p a c e  p r o gr a m
an d  a l l  e n tr y c o n d i ti o n s  l i s te d  o n  th e  e n tr y p e r m i t.

3 . 3 . 2  Ac c i d e n t.    An  u n p l an n e d  o c c u r r e n c e ,  wh i c h  r e s u l ts  i n  a
l o s s  s u c h  as  u n i n te n d e d  i n j u r y,  i l l n e s s ,  d e ath ,  p r o p e r ty d am ag e ,

o r  d a m ag e  to  th e  e n vi r o n m e n t.  [ 1 5 2 1 ,  2 0 2 0 ]

3 . 3 . 3  Ad j ac e n t S p ac e s .    T h o s e  s p ac e s  i n  al l  d i r e c ti o n s  fr o m
s u b j e c t s p a c e ,  i n c l u d i n g  p o i n ts  o f c o n ta c t,  i n te r n al  an d  e x te r ‐
n a l ,  s u c h  as  d e c ks ,  s u m p s ,  foating  r o o fs ,  s e c o n d ar y c o n ta i n ‐

m e n t ar e as ,  i n te r s ti ti a l  s p ac e s ,  u n d e r  foors,  s u p p o r ts ,  tan k
to p s ,  an d  b u l kh e a d s .  [ 3 2 6 ,  2 0 2 0 ]

3 . 3 . 4  Ad m i n i s trati ve  C o n tro l s  ( Wo rk  P rac ti c e  C o n tro l s ) .    Wo r k
p r o c e d u r e s  s u c h  as  wr i tte n  s a fe ty p o l i c i e s ,  r u l e s ,  s u p e r vi s i o n ,
s c h e d u l e s ,  a n d  tr ai n i n g  wi th  th e  g o al  o f r e d u c i n g th e  d u r a ti o n ,

fr e q u e n c y,  an d  s e ve r i ty o f e x p o s u r e  to  h az ar d o u s  s i tu a ti o n s .

3 . 3 . 5  Ai r C h an ge s  p e r H o u r ( AC H ) .    An  a m o u n t o f ai r  e q u al
to  th e  g r o s s  vo l u m e  o f th e  ai r  p as s i n g  th r o u gh  a confned  s p a c e
i n  an  h o u r.

3 . 3 . 6  Ai r- M o vi n g D e vi c e s .    Te r m  th at i n c l u d e s  ve n tu r i -typ e
d e vi c e s  th at e x h a u s t o n l y ( e d u c to r s )  an d  fa n  o r  b l o we r  s ys te m s .

3 . 3 . 6 . 1  Axial-Flow Fans.    A c a te g o r y o f th r e e  fa n  typ e s  —
p r o p e l l e r,  tu b e -a x i al ,  a n d  van e -a x i al  — wh e r e  th e  a i r  fow

th r o u g h  th e  i m p e l l e r  i s  p a r al l e l  to  th e  s h aft o n  wh i c h  th e
i m p e l l e r  i s  m o u n te d .

3 . 3 . 6 . 2  Centrifugal-Flow Fans.    A fa n  th a t i n c l u d e s  a wh e e l  o r
r o to r  m o u n te d  o n  a  s h a ft th a t r o ta te s  wi th i n  a s c r o l l -s h a p e d

h o u s i n g ,  wh i c h  a l l o ws  ai r  to  e n te r  th e  c e n te r  o f th e  r o to r
a n d  m o ve  wi th  c e n tr i fu ga l  fo r c e  a t r i gh t an g l e s  th r o u g h  th e
r o to r  b l ad e s  an d  i n to  th e  h o u s i n g .

3 . 3 . 6 . 3 *  Venturi-Type (Eductors) .    D e vi c e s  c o m m o n l y
p o we r e d  b y ai r  o r  s te am  th at o p e r ate  o n  th e  ve n tu r i  p r i n c i ‐
p l e ,  wh e r e  a i r  m o vi n g th r o u g h  th e  h o r n  i n c r e as e s  i n  ve l o c i ty

as  i t p as s e s  th r o u g h  th e  s m al l e r  c r o s s -s e c ti o n a l  ar e a an d  e x i ts
th e  h o r n .

3 . 3 . 7  Atm o s p h e ri c  M o n i to ri n g.    T h e  ac t o f u s i n g a p o r tab l e  o r
fxed  m o n i to r  to  s am p l e  th e  a tm o s p h e r e  i n  o r  a r o u n d  a
confned  s p a c e  to  d e te r m i n e  th e  c o n c e n tr ati o n  o f ai r  c o n tam i ‐

n an ts  a n d  o x yge n .

3 . 3 . 8  Atte n d an t.    A p e r s o n  wh o  i s  qualifed  to  b e  s tati o n e d
o u ts i d e  confned  s p a c e s ,  wh o  m o n i to r s  a u th o r i z e d  E n tr an ts ,

a n d  wh o  p e r fo r m s  specifed  atte n d an t d u ti e s .

3 . 3 . 9  B o n d i n g.    F o r  th e  p u r p o s e  o f c o n tr o l l i n g s tati c  e l e c tr i c
h a z a r d s ,  th e  p r o c e s s  o f c o n n e c ti n g  two  o r  m o r e  c o n d u c ti ve
o b j e c ts  to g e th e r  b y m e a n s  o f a  c o n d u c to r  s o  th at th e y ar e  at th e

s a m e  e l e c tr i c al  p o te n ti a l ,  b u t n o t n e c e s s ar i l y a t th e  s am e  p o te n ‐
ti a l  as  th e  e a r th .  [ 7 7 ,  2 0 1 9 ]

3 . 3 . 1 0  B re ath i n g Ai r.    U n c o n tam i n a te d  a i r  wi th  a n  o x yg e n
c o n te n t b e twe e n  1 9 . 5  an d  2 2  p e r c e n t;  s o u r c e s  m ay i n c l u d e
a m b i e n t ai r  o r  C o m p r e s s e d  G as  As s o c i ati o n  ( C GA)  Gr ad e  D

b r e a th i n g a i r  fr o m  a c o m p r e s s o r  o r  c yl i n d e r.

3 . 3 . 1 1  B um p  Te s ti n g.    A q u al i tati ve  fu n c ti o n  c h e c k wh e r e  a
c h a l l e n ge  ga s  i s  p as s e d  o ve r  th e  s e n s o r ( s ) ,  a t a  c o n c e n tr a ti o n

a n d  e x p o s u r e  ti m e  suffcient to  ac ti vate  a l l  a l ar m  i n d i c ato r s ,  to
p r e s e n t at l e a s t th e i r  l o we r  al ar m  s e tti n g .

3 . 3 . 1 2  C o l d  Wo rk .    An y c o n s tr u c ti o n ,  a l te r ati o n ,  r e p a i r,  o r  tas k
th at d o e s  n o t i n vo l ve  h e a t,  fre,  o r  s p a r k- p r o d u c i n g o p e r a ti o n s .

3 . 3 . 1 3 *  Confned  S p ac e .    A s p a c e  th a t ( 1 )  i s  l ar g e  e n o u g h  an d
s o  confgured  th at a p e r s o n  c a n  b o d i l y e n te r  an d  p e r fo r m
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D E F I N I T I O N S 3 5 0 - 9

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

as s i g n e d  wo r k,  ( 2 )  h as  l i m i te d  o r  r e s tr i c te d  m e an s  fo r  e n tr y o r
e x i t,  an d  ( 3 )  i s  n o t d e s i g n e d  fo r  c o n ti n u o u s  o c c u p an c y.

3 . 3 . 1 4  Confned  S p ac e  E n tr y.    I n c l u d e s  e n s u i n g  wo r k ac ti vi ti e s
i n  a confned  s p ac e  an d  i s  c o n s i d e r e d  to  h a ve  o c c u r r e d  as  s o o n
as  an y p a r t o f th e  e n tr a n t' s  b o d y b r e a ks  th e  p l an e  o f an  o p e n ‐
i n g  i n to  th e  s p ac e .  [ 1 0 0 6 ,  2 0 1 7 ]

3 . 3 . 1 5  Confned  S p ac e  Re s c ue  S e r vi c e .    T h e  confned  s p a c e
r e s c u e  te am  d e s i gn a te d  b y th e  O wn e r / O p e r a to r  o r  E n tr an t
E m p l o ye r  to  r e s c u e  vi c ti m s  fr o m  wi th i n  confned  s p ac e s ,
i n c l u d i n g  o p e r ati o n a l  an d  te c h n i c a l  l e ve l s  o f i n d u s tr i al ,  m u n i c i ‐
p al ,  a n d  e x te r n a l  s e r vi c e  p r o vi d e r s .

3 . 3 . 1 6  Confned  S p ac e  Re s c u e  Te am .    A c o m b i n a ti o n  o f i n d i ‐
vi d u a l s  tr ai n e d ,  e q u i p p e d ,  an d  avai l ab l e  to  r e s p o n d  to  confned
s p ac e  e m e r ge n c i e s .

3 . 3 . 1 7 *  C o n trac to r.    E m p l o ye r s  wh o  p e r fo r m  wo r k u n d e r
c o n tr ac t to  O wn e r s / O p e r ato r s  at th e  O wn e r ’ s / O p e r a to r ’ s
confned  s p a c e  wo r k s i te .

3 . 3 . 1 7 . 1  Subcontractor.    E m p l o ye r s  wh o  p e r fo r m  wo r k u n d e r
c o n tr ac t to  th e  p r i m ar y c o n tr a c to r.

3 . 3 . 1 8  D e gas s i n g.    T h e  p r o c e s s  o f c o l l e c ti n g,  o x i d i z i n g ,  o r
tr e a ti n g vap o r s  a n d  g as e s  e x p e l l e d  fr o m  a tan k o r  ve s s e l  s o  as  to
p r e ve n t o r  r e d u c e  th e  am o u n t o f o r ga n i c  vo l ati l e  c o m p o u n d s
re l e as e d  i n to  th e  a tm o s p h e r e  d u r i n g  va p o r- an d  ga s -fr e e i n g
o p e r ati o n s .

3 . 3 . 1 9  E n gi n e e ri n g C o n tro l s .    A m e th o d  o f r e d u c i n g  e x p o s u r e
to  a h az ar d  th r o u gh  e l i m i n ati o n ,  d e s i g n ,  r e d e s i gn ,  i s o l a ti o n ,  o r
s u b s ti tu ti o n .

3 . 3 . 2 0  E n gu l fm e n t.    T h e  s u r r o u n d i n g  an d  e ffe c ti ve  c a p tu r e  o f
a p e r s o n  b y a  fuid  ( e . g . ,  l i q u i d ,  fnely d i vi d e d  p a r ti c u l a te )
s u b s tan c e  th at c an  b e  as p i r ate d  to  c a u s e  d e ath  b y flling  o r
p l u gg i n g  th e  r e s p i r ato r y s ys te m  o r  th at c an  e x e r t e n o u g h  fo r c e
o n  th e  b o d y to  c au s e  d e a th  b y s tr an g u l a ti o n ,  c o n s tr i c ti o n ,  o r
c r u s h i n g.  [ 1 6 7 0 ,  2 0 1 7 ]

3 . 3 . 2 1  E n tran t.    P e r s o n  au th o r i z e d  to  e n te r  a confned  s p ac e .

3 . 3 . 2 2 *  E n tran t E m p l o ye r.    T h e  p e r s o n ( s )  o r  o r g an i z a ti o n
re s p o n s i b l e  fo r  p e r s o n n e l  u n d e r  th e i r  e m p l o y wh o  m a ke  e n tr y
i n to  a  confned  s p a c e .

3 . 3 . 2 3  E n tr y.    S e e  3 . 3 . 1 4 ,  Confned  S p a c e  E n tr y.

3 . 3 . 2 4  E n tr y S u p e r vi s o r.    T h e  p e r s o n ( s )  r e s p o n s i b l e  fo r  o ve r ‐
s e e i n g e n tr y o p e r ati o n s  fo r  a g i ve n  confned  s p ac e .

3 . 3 . 2 5  E n tr y- Typ e  Re s c u e  ( E n tr y Re s c u e ) .    Re m o va l  o f
E n tr an t( s )  fo r  r e s c u e  r e q u i r i n g e n tr y i n to  a  confned  s p ac e .

3 . 3 . 2 6 *  E x p l o s i o n p ro o f.    Re fe r r i n g  to  ap p ar a tu s  e n c l o s e d  i n  a
c a s e  th a t i s  c a p ab l e  o f wi th s tan d i n g a n  e x p l o s i o n  o f a  specifed
ga s  o r  va p o r  th a t m i gh t o c c u r  wi th i n  i t an d  o f p r e ve n ti n g  th e
i gn i ti o n  o f a  specifed  g as  o r  vap o r  s u r r o u n d i n g  th e  e n c l o s u r e
b y s p a r ks ,  fashes,  o r  e x p l o s i o n  o f th e  ga s  o r  vap o r  wi th i n  an d
th a t o p e r ate s  a t s u c h  a n  e x te r n a l  te m p e r atu r e  th at a s u r r o u n d ‐
i n g fammable  a tm o s p h e r e  wi l l  n o t b e  i g n i te d  th e r e b y.

3 . 3 . 2 7  Fal l  Ar re s t.    A s ys te m  i n te n d e d  to  ar r e s t a wo r ke r ’ s  fa l l
b e fo r e  th e  wo r ke r  h i ts  th e  s u r fa c e  o r  o b j e c t b e l o w.

3 . 3 . 2 8  Fal l  Re s trai n .    A p e r s o n al  fal l  p r o te c ti o n  s ys te m  to
p r e ve n t a wo r ke r  fr o m  tr ave l i n g to  an  e d g e  fr o m  wh i c h  th e
wo r ke r  c o u l d  fa l l .

3 . 3 . 2 9  G as  M o n i to r.    A d i r e c t-r e a d i n g,  p o r tab l e  i n s tr u m e n t
d e s i g n e d  to  d e te c t h az ar d o u s  ga s e s  a n d  va p o r s ,  i n c l u d i n g ,  b u t
n o t l i m i te d  to ,  o x yg e n ,  c o m b u s ti b l e  g as ,  an d  a var i e ty o f to x i c

g as  c o m p o n e n ts  o r  vo l a ti l e  o r ga n i c  c o m p o u n d s  ( VO C s ) .

3 . 3 . 3 0  G as  Te s te r.    Qualifed  p e r s o n ( s )  r e s p o n s i b l e  fo r  o p e r a t‐
i n g a  ga s  m o n i to r  an d  a b l e  to  i n te r p r e t r e s u l ts  fo r  a tm o s p h e r i c

m o n i to r i n g .

3 . 3 . 3 1  G ro u n d i n g.    T h e  p r o c e s s  o f d i r e c ti n g  e l e c tr i c al  c u r r e n t
to  e ar th  i n  o r d e r  to  m i n i m i z e  th e  b u i l d u p  o f an  e l e c tr i c al
c h a r ge  r e s u l ti n g i n  a n  i g n i tab l e  s p a r k.

3 . 3 . 3 2  H az ard .    B i o l o g i c al ,  c h e m i c al ,  m e c h an i c al ,  e l e c tr i c al ,
atm o s p h e r i c ,  e n vi r o n m e n tal ,  o r  p h ys i c a l  a ge n t th a t h as  o r  m ay

h a ve  th e  p o te n ti al  to  r e s u l t i n  i n j u r y,  i l l n e s s ,  p r o p e r ty d a m ag e ,
o r  i n te r r u p ti o n  o f a p r o c e s s  o r  a n  ac ti vi ty i n  th e  ab s e n c e  o f a
c o n tr o l  m e as u r e .

3 . 3 . 3 2 . 1  Adjacent Hazards.    H az ar d s  th at m a y e x i s t i n  th e
ar e a( s )  s u r r o u n d i n g th e  s p ac e .

3 . 3 . 3 2 . 2  Inherent Hazards.    H a z a r d s  th a t m ay e x i s t as  a
p e r m an e n t o r  i n te r m i tte n t e s s e n ti al  c h ar a c te r i s ti c  o r  attr i b ‐
u te  o f th e  s p a c e .

3 . 3 . 3 2 . 3  Introduced Hazards.    H a z a r d s  n o t n o r m a l l y a s s o c i ‐
ate d  wi th  th e  s p ac e ’ s  p u r p o s e  o r  p r o c e s s e s  b u t ar e  b r o u g h t
i n to  th e  s p ac e  o r  ad j o i n i n g ar e a ( s )  d e l i b e r ate l y o r  i n ad ve r ‐

te n tl y.

3 . 3 . 3 3  H az ard  E val u ati o n .    T h e  p r o c e s s  o f i d e n ti fyi n g  h az ar d s
o r  p o te n ti al  h a z a r d s  an d  th e n  d e te r m i n i n g  th e  r i s k o r  p o te n ti al

r i s k o f e a c h  h a z a r d  identifed.

3 . 3 . 3 4  H az ard  Identifcation.    T h e  d e te r m i n a ti o n  o f p r e s e n t
a n d  p o te n ti al  p h ys i c al ,  c h e m i c al ,  a tm o s p h e r i c ,  m e c h a n i c al ,

e l e c tr i c al ,  e n vi r o n m e n tal ,  a n d  b i o l o gi c a l  h a z a r d s  i n  an d
ar o u n d  a  confned  s p a c e  as  we l l  as  h a z a r d s  e l s e wh e r e  i n  th e

fac i l i ty o r  vi c i n i ty th a t m ay i m p a c t confned  s p ac e  o p e r ati o n s .

3 . 3 . 3 5  H az ard o us  Atm o s p h e re .    An y atm o s p h e r e  th at i s
o x yg e n  e n r i c h e d  o r  o x yg e n  defcient,  c o n tai n s  a to x i c  o r

c o n tam i n a n t,  i s  p o te n ti al l y fammable  o r  e x p l o s i ve ,  o r  i s  i m m e ‐
d i a te l y d an g e r o u s  to  l i fe  an d  h e a l th .

3 . 3 . 3 6  H i gh  An gl e .    Re fe r s  to  a n  e n vi r o n m e n t i n  wh i c h  th e
l o ad  i s  p r e d o m i n a n tl y s u p p o r te d  b y th e  r o p e  r e s c u e  s ys te m .

[ 1 6 7 0 ,  2 0 1 7 ]

3 . 3 . 3 7  H o t Wo rk .    An y a c ti vi ty th a t c r e a te s  a  s o u r c e  o f i gn i ti o n ,
i n c l u d i n g ,  b u t n o t l i m i te d  to ,  we l d i n g,  c u tti n g,  o p e n  fames,

fr i c ti o n a l  h e at o r  s p ar ks ,  s m o ki n g ,  a n d  o p e r ati o n  o f i n te r n al
c o m b u s ti o n  e n gi n e s .

3 . 3 . 3 8  I D L H .    I m m e d i a te l y d a n ge r o u s  to  l i fe  o r  h e a l th .

3 . 3 . 3 9  I n c i d e n t M an age m e n t S ys te m  ( I M S ) .    A s ys te m  th at
defnes  th e  r o l e s  an d  r e s p o n s i b i l i ti e s  to  b e  a s s u m e d  b y r e s p o n d ‐

e r s  a n d  th e  s tan d ar d  o p e r ati n g  p r o c e d u r e s  to  b e  u s e d  i n  th e
m a n ag e m e n t a n d  d i r e c ti o n  o f e m e r ge n c y i n c i d e n ts  a n d  o th e r
fu n c ti o n s .  [ 1 5 6 1 ,  2 0 2 0 ]

3 . 3 . 4 0  I n e r t G as .    A n o n r e ac ti ve ,  nonfammable,  n o n c o r r o s i ve
ga s  s u c h  as  ar g o n  o r  n i tr o g e n .

3 . 3 . 4 1  I n e r ti n g.    T h e  d i s p l ac e m e n t o f ga s  o r  va p o r s  an d
o x yge n  ( ai r )  u s i n g  an  i n e r t g as  to  e l i m i n ate  th e  p o s s i b i l i ty o f a

p o te n ti a l l y fammable  atm o s p h e r e  i n  a confned  s p ac e .
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S AF E  C O N F I N E D  S PAC E  E N T R Y AN D  WO RK3 5 0 - 1 0

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

3 . 3 . 4 2  I n tri n s i c al l y S afe .    As  a p p l i e d  to  e q u i p m e n t an d  wi r i n g ,
e q u i p m e n t a n d  wi r i n g  th at ar e  i n c ap ab l e  o f r e l e as i n g  suffcient
e l e c tr i c al  e n e r g y u n d e r  n o r m al  o r  ab n o r m al  c o n d i ti o n s  to
c a u s e  i gn i ti o n  o f a  specifc  h a z a r d o u s  atm o s p h e r i c  m i x tu r e .
[ 9 9 ,  2 0 1 8 ]

3 . 3 . 4 3  I s o l ati o n  S p e c i al i s t.    P e r s o n  r e s p o n s i b l e  fo r  p r o te c ti n g
th e  confned  s p a c e  fr o m  th e  u n wan te d  r e l e a s e  o f e n e r gy ( e l e c ‐
tr i c a l ,  m e c h an i c al ,  an d / o r  h yd r au l i c ) ,  as  we l l  as  l i q u i d s ,  g as e s ,
c h e m i c a l s ,  a n d  o th e r  m ate r i a l s  i m p a c ti n g u p o n  th e  s p ac e .

3 . 3 . 4 4 *  J o b  H az ard  An al ys i s  ( J H A) .    A s afe ty m a n ag e m e n t r i s k
as s e s s m e n t ( RA)  te c h n i q u e  th a t i s  u s e d  to  defne  an d  c o n tr o l
th e  a c tu al  o r  p o te n ti a l  h a z a r d s  as s o c i ate d  wi th  an y p r o c e s s ,  j o b ,
o r  p r o c e d u r e .

3 . 3 . 4 5  L o c k o u t.    A m e th o d  fo r  i s o l ati n g  e q u i p m e n t an d
m a c h i n e r y fr o m  b e i n g  e n e r g i z e d  o r  r e l i e vi n g s to r e d  e n e r g y.
(See also 3. 3. 82,  Tagout. )

3 . 3 . 4 6  L o we r E x p l o s i ve  L i m i t ( L E L ) .    T h e  l o we s t vo l u m e
c o n c e n tr a ti o n  o f a c o m b u s ti b l e  g as  o r  vap o r  th at wh e n  m i x e d
wi th  ai r  wi l l  i g n i te ,  c r e ati n g  a fre  o r  e x p l o s i o n  ( al s o  kn o wn  a s
l o we r  fammable  l i m i t o r  L F L ) .

3 . 3 . 4 7  M ai n te n an c e .    T h e  r o u ti n e  r e c u r r i n g  wo r k r e q u i r e d  to
ke e p  a  fac i l i ty ( e . g . ,  p l a n t,  b u i l d i n g,  s tr u c tu r e ,  gr o u n d  fa c i l i ty,
u ti l i ty s ys te m ,  o r  o th e r  r e a l  p r o p e r ty)  o r  e q u i p m e n t i n  s u c h
c o n d i ti o n  th at i t c an  b e  c o n ti n u o u s l y u ti l i z e d ,  a t i ts  o r i gi n al  o r
d e s i g n e d  c ap ac i ty a n d  effciency,  fo r  i ts  i n te n d e d  p u r p o s e .

3 . 3 . 4 8  M an age m e n t o f C h an ge  ( M O C ) .    A s ys te m  u s e d  to  e val ‐
u ate  an d  a d d r e s s  th e  i m p ac ts  o f c h a n ge s .

3 . 3 . 4 9  M i ti gati o n .    Ac ti vi ti e s  take n  to  r e d u c e  th e  i m p a c ts  fr o m
h az ar d s .

3 . 3 . 5 0  N o n - e n tr y Re s c u e  ( Re tri e val ) .    Re m o val  o f E n tr a n t( s )
fo r  r e s c u e  n o t r e q u i r i n g e n tr y i n to  a  confned  s p ac e .

3 . 3 . 5 1 *  O c c u p ati o n al  E x p o s u re  L i m i t ( O E L ) .    T h e  m a x i m u m
am o u n t o f a  h az ar d o u s  m a te r i al  th a t a wo r ke r  s h o u l d  b e
e x p o s e d  to  fo r  a  gi ve n  p e r i o d  o f ti m e ,  al s o  kn o wn  a s  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 )  p e r  O S H A,  r e c o m m e n d e d  e x p o s u r e
l i m i t ( RE L )  p e r  N I O S H ,  an d  th r e s h o l d  l i m i t va l u e  ( T LV)  p e r
AC GI H .  O E L s  c an  b e  e s tab l i s h e d  b y th e  go ve r n m e n t ( O S H A) ,
o r g an i z a ti o n s  ( AC GI H ) ,  tr a d e  o r ga n i z ati o n s ,  a n d  m an u fa c tu r ‐
e r s .

3 . 3 . 5 2 *  O wn e r/ O p e rato r.    T h e  p e r s o n ( s )  o r  o r g an i z a ti o n
r e s p o n s i b l e  fo r  al l  confned  s p ac e s  wi th i n  a  g i ve n  fa c i l i ty.

3 . 3 . 5 3  P ati e n t P ac kagi n g.    T h e  p r o c e s s  o f s e c u r i n g a s u b j e c t i n
a tr an s fe r  d e vi c e ,  wi th  r e g ar d  to  e x i s ti n g an d  p o te n ti a l  i n j u r i e s /
i l l n e s s ,  s o  a s  to  avo i d  fu r th e r  h a r m  d u r i n g m o ve m e n t.

3 . 3 . 5 4  P e ak Val u e .    T h e  h i g h e s t m e as u r e d  c o n c e n tr ati o n  o f
c o m b u s ti b l e  o r  to x i c  g as  c o m p o n e n ts  an d  th e  l o we s t m e as u r e d
l e ve l  o f o x yge n  a s  d e te c te d  b y a g as  m o n i to r.

3 . 3 . 5 5  P e ri o d i c .    O c c u r r i n g o r  r e c u r r i n g  at r e g u l a r  p r e d e te r ‐
m i n e d  o r  specifed  i n te r va l s .

3 . 3 . 5 6 *  P e r m i t- Re q ui re d  Confned  S p ac e  ( P e r m i t S p ac e ) .    A
confned  s p ac e  th at h as  o n e  o r  m o r e  o f th e  fo l l o wi n g c h ar a c te r ‐
i s ti c s :  ( 1 )  c o n tai n s  o r  h a s  th e  p o te n ti a l  to  c o n ta i n  a h az ar d o u s
atm o s p h e r e ,  ( 2 )  c o n ta i n s  a  m a te r i al  th at h as  th e  p o te n ti al  fo r
engulfng  a n  E n tr a n t,  ( 3 )  h a s  an  i n te r n al  confguration  s u c h
th a t an  E n tr an t c o u l d  b e  tr ap p e d  o r  as p h yx i a te d  b y i n war d l y
c o n ve r gi n g wal l s  o r  b y a  foor  th at s l o p e s  d o wn wa r d  a n d  tap e r s

to  a s m a l l e r  c r o s s -s e c ti o n ,  o r  ( 4 )  c o n tai n s  a n y o th e r  r e c o gn i z e d
s e r i o u s  s a fe ty o r  h e al th  h az ar d .

3 . 3 . 5 7  P e rs o n al  P ro te c ti ve  E q ui p m e n t ( P P E ) .    Al l  c l o th i n g a n d
o th e r  d e vi c e s  wo r n  b y a  wo r ke r  to  p r o te c t a ga i n s t wo r kp l a c e

h a z a r d s .

3 . 3 . 5 8  P P M .    P a r ts  p e r  m i l l i o n .

3 . 3 . 5 9  P re - I n c i d e n t Re s c u e  Ac ti o n  P l an .    Re s c u e  p r e p l an  fo r
p o te n ti a l  confned  s p ac e  e m e r ge n c i e s .

3 . 3 . 6 0  P re ve n ti o n  th ro u gh  D e s i gn  ( P tD ) .    A c o n c e p t th a t s tu d ‐
i e s  th e  s a fe ty i m p ac ts  d u r i n g th e  i n i ti al  d e s i g n  p h as e  an d  s e e ks

to  e l i m i n a te  h a z a r d s  an d  r e d u c e  r i s ks  r a th e r  th a n  r e l yi n g  o n
r e ac ti ve  h a z a r d  i s o l a ti o n  a n d  c o n tr o l  ap p r o ac h e s .

3 . 3 . 6 1  P u rgi n g.    T h e  r e p l ac e m e n t o f a fammable,  i n d e te r m i ‐
n ate ,  o r  h i gh - o x yge n -b e a r i n g  a tm o s p h e r e  wi th  a n o th e r  ga s

th at,  wh e n  c o m p l e te ,  r e s u l ts  i n  a nonfammable  fnal  s tate .

3 . 3 . 6 2  Qualifed  P e rs o n .    A p e r s o n  wh o ,  b y p o s s e s s i o n  o f a
r e c o g n i z e d  d e g r e e ,  certifcate,  p r o fe s s i o n al  s ta n d i n g,  o r  s ki l l ,

an d  wh o ,  b y kn o wl e d g e ,  tr a i n i n g,  a n d  e x p e r i e n c e ,  h as  d e m o n ‐
s tr ate d  th e  ab i l i ty to  d e al  wi th  p r o b l e m s  r e l a te d  to  th e  s u b j e c t

m a tte r,  th e  wo r k,  o r  th e  p r o j e c t.  [ 1 4 5 1 ,  2 0 1 8 ]

3 . 3 . 6 3  Re s c u e  Atte n d an t.    A p e r s o n  wh o  i s  qualifed  to  b e
s tati o n e d  o u ts i d e  a confned  s p ac e  to  m o n i to r  Re s c u e  E n tr an ts ,

s u m m o n  as s i s tan c e ,  an d  p e r fo r m  n o n -e n tr y r e s c u e s .

3 . 3 . 6 4  Re s c ue  E n tran t.    A p e r s o n  e n te r i n g a confned  s p a c e
fo r  th e  specifc  p u r p o s e  o f r e s c u e .

3 . 3 . 6 5  Re s c ue  P l an .    S e e  3 . 3 . 5 9 ,  P r e -I n c i d e n t Re s c u e  Ac ti o n
P l a n .

3 . 3 . 6 6  Re s c ue  S e r vi c e .    T h e  r e s c u e  te a m  d e s i g n ate d  fo r
confned  s p ac e  r e s c u e .

3 . 3 . 6 7  Re s c ue  S u p e r vi s o rs .    T h e  p e r s o n ( s )  i n  c h ar g e  o f
m a n ag i n g  th e  ac ti o n s  o f a te am  p e r fo r m i n g  a  r e s c u e .

3 . 3 . 6 8  Re s c ue r.    A p e r s o n  th at p e r fo r m s  confned  s p a c e
r e s c u e .

3 . 3 . 6 9  Re tri e val .    S e e  3 . 3 . 5 0 ,  N o n -e n tr y Re s c u e .

3 . 3 . 7 0  Re tri e val  E q u i p m e n t.    L i fe  s afe ty c o m p o n e n ts  th at c an
i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,  h a r n e s s e s ,  r o p e s ,  p u l l e ys ,  c ab l e
wi n c h e s ,  an d  p o r ta b l e  a n c h o r s  th a t c an  b e  as s e m b l e d  to  c r e ate

a  r e tr i e va l  s ys te m .

3 . 3 . 7 1  Re tri e val  L i n e s .    S e e  3 . 3 . 7 2 ,  Re tr i e val  S ys te m .

3 . 3 . 7 2  Re tri e val  S ys te m .    C o m b i n ati o n s  o f r e s c u e  e q u i p m e n t
u s e d  fo r  n o n -e n tr y ( e x te r n al )  r e s c u e  o f p e r s o n s  fr o m  confned

s p ac e s .  [ 1 6 7 0 ,  2 0 1 7 ]

3 . 3 . 7 3  Ri s k .    T h e  p r o b a b i l i ty th at a s u b s tan c e  o r  s i tu ati o n  wi l l
p r o d u c e  h ar m  u n d e r  specifed  c o n d i ti o n s ,  d e te r m i n e d  b y a
c o m b i n a ti o n  o f two  fac to r s :  ( 1 )  th e  p r o b ab i l i ty th a t an  a d ve r s e

e ve n t wi l l  o c c u r,  an d  ( 2 )  th e  s e ve r i ty o f th e  c o n s e q u e n c e s  o f th e
a d ve r s e  e ve n t.

3 . 3 . 7 4  Ri s k  As s e s s m e n t.    A p r o c e s s  fo r  s ys te m a ti c a l l y e va l u a t‐
i n g r i s k th at c o n s i d e r s  th e  s e ve r i ty o f c o n s e q u e n c e s  an d  th e

l i ke l i h o o d  th a t th e  a d ve r s e  e ve n t wi l l  o c c u r.

3 . 3 . 7 5  Ro p e  Re s c ue .    T h e  u s e  o f s ys te m s  c o m p r i s e d  o f r o p e
r e s c u e  e q u i p m e n t,  wh i c h  c an  i n c l u d e  l i fe  s afe ty r o p e ,  l i fe  s a fe ty
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h ar n e s s e s ,  a n d  a u x i l i ar y e q u i p m e n t,  a n d  a n  ap p r o p r i ate
an c h o r  s ys te m  to  r e m o ve  a p e r s o n  fr o m  an  u n te n a b l e  p o s i ti o n .

3 . 3 . 7 6  S afe ty Offcer.    A m e m b e r  o f th e  c o m m an d  s taff
r e s p o n s i b l e  fo r  m o n i to r i n g an d  a s s e s s i n g  s a fe ty h a z a r d s  o r
u n s afe  s i tu ati o n s  an d  fo r  d e ve l o p i n g  m e as u r e s  fo r  e n s u r i n g
p e r s o n n e l  s afe ty.  [ 1 0 2 6 ,  2 0 1 8 ]

3 . 3 . 7 7  S e l f- C o n tai n e d  B re ath i n g Ap p aratu s  ( S C B A) .    A r e s p i r a‐
to r  wo r n  b y th e  u s e r  th a t s u p p l i e s  a  r e s p i r a b l e  atm o s p h e r e  th at
i s  e i th e r  c a r r i e d  i n  o r  g e n e r ate d  b y th e  ap p ar a tu s ,  a n d  th a t i s
i n d e p e n d e n t o f th e  am b i e n t e n vi r o n m e n t.

3 . 3 . 7 8  S p an  C al i b rati o n .    T h e  ad j u s tm e n t o f th e  g as  m o n i to r ’ s
s e n s o r  r e s p o n s e  to  m atc h  th e  d e s i r e d  val u e  c o m p a r e d  to  a
kn o wn  tr ac e ab l e  c o n c e n tr a ti o n  o f te s t g as .

3 . 3 . 7 9  S tan d ard  O p e rati n g P ro c e d u re s  ( S O P ) .    A wr i tte n
o r g an i z a ti o n al  d i r e c ti ve  th at e s tab l i s h e s  o r  p r e s c r i b e s  specifc
o p e r ati o n al  o r  ad m i n i s tr ati ve  m e th o d s  to  b e  fo l l o we d  r o u ti n e l y
fo r  th e  p e r fo r m an c e  o f d e s i gn a te d  o p e r ati o n s  o r  a c ti o n s .

3 . 3 . 8 0  S tan d b y Wo rke r.    P e r s o n  a s s i gn e d  to  p e r fo r m  wo r k i n
s u p p o r t o f confned  s p ac e  o p e r ati o n s .

3 . 3 . 8 1 *  S u p p l i e d  Ai r Re s p i rato r ( S AR) .    A r e s p i r ato r  wo r n  b y
th e  u s e r  th at s u p p l i e s  a r e s p i r a b l e  a tm o s p h e r e  th a t i s  g e n e r ate d
b y a r e m o te  s o u r c e  an d  c o n n e c te d  vi a  a h o s e  l i n e .

3 . 3 . 8 2  Tago ut.    A m e th o d  o f ta gg i n g ,  l ab e l i n g,  o r  o th e r wi s e
m a r ki n g an  i s o l ati o n  d e vi c e  d u r i n g  h a z a r d  ab ate m e n t o p e r a‐
ti o n s  to  p r e ve n t a c c i d e n tal  r e m o va l  o f th e  d e vi c e .  (See also
3. 3. 45,  Lockout. ) [ 1 6 7 0 ,  2 0 1 7 ]

3 . 3 . 8 3  Vap o r an d  G as  Fre e i n g.    T h e  r e m o va l  o f fammable  o r
to x i c  vap o r s  an d  g as e s  fr o m  a  tan k b y d i s p l a c e m e n t o r  th e
r e d u c ti o n  o f th e  p e r c e n tag e  o f vap o r s  a n d  ga s e s  i n  th e  tan k to
a s afe  l e ve l  b y d i l u ti o n  wi th  fr e s h  ai r.

3 . 3 . 8 4  Ve n ti l ati o n .    T h e  c h a n gi n g o f ai r  wi th i n  a  c o m p a r tm e n t
b y n atu r a l  o r  p o we r e d  m e an s .  [ 3 0 2 ,  2 0 2 0 ]

3 . 3 . 8 5  Ve n ti l ati o n  S p e c i al i s t.    P e r s o n  r e s p o n s i b l e  fo r  d e te r m i n ‐
i n g ve n ti l a ti o n  n e e d s  to  c o m p l y wi th  p e r m i t r e q u i r e m e n ts .

3 . 3 . 8 6  Vo l ati l e  O rgan i c  C o m p o u n d  ( VO C ) .    O r ga n i c  c h e m i ‐
c a l s  th at h a ve  a h i gh  va p o r  p r e s s u r e  a t o r d i n a r y r o o m  te m p e r a‐
tu r e  as  a  r e s u l t o f l o w b o i l i n g  p o i n ts ,  wh i c h  c a u s e  l ar g e
n u m b e r s  o f m o l e c u l e s  to  e vap o r ate  o r  s u b l i m ate  fr o m  th e
l i q u i d  o r  s o l i d  fo r m  o f th e  c o m p o u n d  a n d  e n te r  th e  s u r r o u n d ‐
i n g  a i r.

3 . 3 . 8 7  Z e ro i n g.    T h e  a c t o f s e tti n g  th e  b as e l i n e  r e s p o n s e  o f th e
ga s  m o n i to r ’ s  s e n s o r s  i n  c l e an  ai r  to  2 0 . 9  p e r c e n t fo r  o x yg e n
an d  0 . 0  p e r c e n t fo r  al l  o th e r  m e as u r e d  ga s  c o m p o n e n ts .

C h ap te r 4    Identifcation  o f Confned  S p ac e s  Wi th i n  a
Wo rkp l ac e

4 . 1 *  Identifcation  an d  D o c u m e n tati o n  o f Confned  S p ac e s .
T h e  O wn e r / O p e r a to r  i s  r e s p o n s i b l e  fo r  e va l u ati n g  a n d  d o c u ‐
m e n ti n g  confned  s p ac e s  i n  th e  e n ti r e  fac i l i ty,  i n c l u d i n g ,  b u t
n o t l i m i te d  to ,  d e ta c h e d  b u i l d i n gs ,  s tr u c tu r e s ,  s e we r s  a n d  d r a i n ‐
ag e ,  tr e n c h e s ,  ta n ks ,  ve s s e l s ,  c o n tai n e r s ,  tu n n e l s ,  vau l ts ,
m a n h o l e s ,  an d  p r o p e r ty gr o u n d s  to  d e te r m i n e  i f th e r e  ar e
confned  s p a c e s  p r e s e n t th a t ar e  confgured  s o  th e y c o u l d  b e
e n te r e d  b y e m p l o ye e s ,  c o n tr a c to r s ,  th e  p u b l i c ,  o r  vi s i to r s  to  th e
fac i l i ty.

4 . 2  Identifcation  o f Confned  S p ac e s  D uri n g C o n s tr u c ti o n .
Al l  c o n s tr u c ti o n  ac ti vi ty s h o u l d  b e  e val u ate d  to  d e te r m i n e  i f
confned  s p a c e s  m a y b e  p r e s e n t o r  c r e ate d  a t an y ti m e  d u r i n g

var i o u s  c o n s tr u c ti o n  p h a s e s .  I f confned  s p ac e s  a r e  identifed,
th e s e  e val u ati o n s  s h o u l d  b e  d o c u m e n te d  a n d  m an a ge d  i n
ac c o r d an c e  wi th  a confned  s p ac e  p r o g r am .

4 . 3  D e te r m i n ati o n  o f Confned  S p ac e s .    S p ac e s  th at s h o u l d  b e
e va l u a te d  to  d e te r m i n e  i f th e y c o u l d  b e  confned  s p a c e s

i n c l u d e  th o s e  th at h a ve  a l l  th r e e  o f th e  fo l l o wi n g c h ar a c te r i s ‐
ti c s :

( 1 ) T h e y ar e  l a r ge  e n o u g h  an d  s o  confgured  th a t a  p e r s o n
c a n  b o d i l y e n te r  an d  p e r fo r m  a s s i gn e d  wo r k.

( 2 ) * T h e y h a ve  l i m i te d  o r  r e s tr i c te d  m e a n s  fo r  e n tr y an d  e x i t.
An y s p ac e  th a t r e q u i r e s  a  l ad d e r  to  ac c e s s  o r  r e q u i r e s  a

wo r ke r  to  c r awl  o r  c o n to r t h i s  o r  h e r  b o d y to  e n te r  o r  e x i t
c o u l d  b e  c o n s i d e r e d  a confned  s p a c e .  N o n s tan d a r d  s tai r ‐
c a s e s  s u c h  as  s p i r al  s tai r s  o r  s h i p s ’  l a d d e r s  c o u l d  al s o  b e

c o n s i d e r e d  to  h a ve  l i m i te d  a c c e s s  o r  r e s tr i c te d  m e a n s  o f
e g r e s s .  O fte n ,  th e s e  s p ac e s  a r e  l o c ate d  b e l o w gr a d e  o r

r e q u i r e  d e s c e n t i n to  a s p ac e .  T h e r e  ar e  al s o  confned
s p ac e s ,  s u c h  a s  wate r  tan ks ,  H VAC  s ys te m s ,  a n d  wi n d

tu r b i n e s ,  th at ar e  typ i c a l l y l o c ate d  ab o ve g r o u n d .  O th e r
s p ac e s ,  b y vi r tu e  o f th e  d i s tan c e  a  wo r ke r  wo u l d  h ave  to

tr a ve l  to  e x i t th e  s p ac e  i n  a n  e m e r g e n c y,  m ay b e  c o n s i d ‐
e r e d  to  h ave  l i m i te d  m e a n s  o f e x i t.

( 3 ) T h e y ar e  n o t d e s i gn e d  fo r  c o n ti n u o u s  h u m an  o c c u p a n c y.
T h e s e  a r e  s p ac e s  wh e r e  e m p l o ye e s  wo u l d  n o t n o r m al l y b e

a s s i gn e d  fo r  wo r k.  T h e y ar e  s p ac e s  wh e r e  a d e s k,
c o m p u te r,  o r  p h o n e  wo u l d  n o t b e  p l a c e d  b u t th at m i g h t

n e e d  to  b e  e n te r e d  fo r  n o n r o u ti n e  i n s p e c ti o n ,  m ai n te ‐
n an c e ,  o r  r e p ai r  wo r k.  U ti l i ty vau l ts ,  c r awl  s p a c e s ,  tan ks ,

a n d  b e l o wg r ad e  s tr u c tu r e s  a r e  e x a m p l e s  o f s p ac e s  th a t
typ i c a l l y a r e  n o t d e s i gn e d  fo r  c o n ti n u o u s  h u m an  o c c u ‐

p an c y.

4 . 4  S i gn s .    Confned  s p ac e s  s h o u l d  h ave  p o s te d  s i gn s ,  ta gs ,  o r
l ab e l s  d e n o ti n g th e m  a s  confned  s p a c e s  a n d  p r o h i b i ti n g  u n au ‐

th o r i z e d  e n tr y.  I n  fac i l i ti e s  wi th  s i m i l a r,  r e c o gn i z a b l e ,  o r  m u l ti ‐
p l e  confned  s p ac e s  ( s u c h  a s  s to r ag e  tan k fa c i l i ti e s  o r
wo r kp l ac e s  wi th  m u l ti p l e  m an h o l e s ) ,  th e  O wn e r / O p e r ato r  m ay

c h o o s e  to  i d e n ti fy s u c h  s p a c e s  wi th  fac i l i ty s i g n ag e  an d / o r  i d e n ‐
ti fy th e  s p a c e s  i n  th e i r  wr i tte n  confned  s p ac e  p r o g r am s  i n  l i e u

o f i n d i vi d u al  s i gn s  o r  l ab e l s .  S i gn s ,  ta gs ,  o r  l ab e l s  s h o u l d  h ave
wo r d i n g  s i m i l ar  to  th e  fo l l o wi n g :

D AN G E R — C O N FI N E D  S PAC E

D O  N O T  E N T E R WI T H O U T  AU T H O RI Z AT I O N

4 . 5  S e c u ri n g Confned  S p ac e s .    Al l  confned  s p a c e s  s h o u l d  b e
l o c ke d  u p ,  g u a r d e d ,  p r o te c te d ,  o r  b ar r i c a d e d  to  g u a r d  a ga i n s t

u n au th o r i z e d  e n tr y.

4 . 6  Identifcation  o f S p ac e s  fo r N o n fac i l i ty P e rs o n n e l .

4 . 6 . 1    O wn e r s / O p e r a to r s  s h o u l d  i n fo r m  al l  i n d i vi d u a l s  wo r k‐
i n g i n  o r  ar o u n d  confned  s p ac e s  o f th e  p o te n ti al l y h az ar d o u s

n atu r e  o f confned  s p ac e s  o n  th e i r  p r o p e r ty,  r e ga r d l e s s  o f
wh e th e r  o r  n o t th e y ar e  e m p l o ye e s .

4 . 6 . 2 *    E m p l o ye r s  s e n d i n g  e m p l o ye e s  to  a l o c a ti o n  wh e r e  i t i s
r e as o n ab l y a n ti c i p a te d  th at th e y m ay wo r k i n  o r  ar o u n d
confned  s p ac e s  s h o u l d  m a ke  s u r e  th o s e  e m p l o ye e s  kn o w h o w

to  i d e n ti fy confned  s p a c e s  a n d  a r e  awa r e  o f th e  h az ar d s  a s s o c i ‐
ate d  wi th  th e m .
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S AF E  C O N F I N E D  S PAC E  E N T R Y AN D  WO RK3 5 0 - 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  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 5    G e n e ral

5 . 1 *  G e n e ral  Re q u i re m e n ts .    T h e  te r m s  confned space,  non-
permit-required confned space,  an d  permit-required confned space
m a y c a u s e  c o n fu s i o n  a m o n g  e m p l o ye r s  a n d  wo r ke r s .  To  m i n i ‐

m i z e  s u c h  c o n fu s i o n ,  th i s  gu i d e  u s e s  o n l y th e  te r m  confned
space a n d  m a ke s  p r o vi s i o n s  fo r  i d e n ti fyi n g an d  e va l u ati n g  th e
h az ar d s  o f a l l  confned  s p a c e s ,  r e q u i r i n g  p e r m i ts  fo r  e n tr y i f

h a z a r d s  ar e  identifed.

5 . 1 . 1    Al l  confned  s p ac e s  h ave  th e  p o te n ti a l  to  b e  a n  OSHA-
defned  p e r m i t- r e q u i re d  confned  s p ac e ,  d e p e n d i n g  o n  th e

wo r k to  b e  p e r fo r m e d  a n d  th e  i n h e r e n t o r  i n tr o d u c e d  h az ar d s
i n  th e  s p a c e  at th e  ti m e  o f e n tr y.  Wh i l e  th e  p r o c e d u r e s

r e q u i r e d  to  s a fe l y e n te r  a confned  s p a c e  var y wi d e l y,  th e  s a m e
b a s i c  e va l u a ti o n  o f th e  h az ar d s  wi th i n  th o s e  s p ac e s  s h o u l d  b e
p e r fo r m e d  p r i o r  to  a n d  d u r i n g  e n tr y.  Al l  confned  s p ac e s

s h o u l d  b e  e val u ate d  i n  a c c o r d an c e  wi th  th e  g u i d e l i n e s  i n  C h a p ‐
te r s  6  an d  7 ,  an d  a l l  h az ar d s  fo u n d  s h o u l d  b e  e l i m i n a te d ,  m i ti ‐
ga te d ,  o r  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  gu i d e l i n e s  i n

C h ap te r s  8  a n d  9 .

5 . 1 . 2 *    Ta b l e  5 . 1 . 2  s h o ws  th e  te r m i n o l o g y u s e d  i n  c o m m o n l y
r e fe r e n c e d  confned  s p a c e  e n tr y d o c u m e n ts ,  s u c h  as  2 9  C F R

1 9 1 0 . 1 4 6 ,  “ P e r m i t-Re q u i r e d  Confned  S p a c e s ” ;  S u b p ar t AA o f
2 9  C F R 1 9 2 6 ,  “ S a fe ty a n d  H e a l th  Re g u l ati o n s  fo r  C o n s tr u c ‐

ti o n ” ;  AN S I / AS S P  Z 1 1 7 . 1 ,  Safety Requirements for Entering
Confned Spaces;  AP I  S T D 2 0 1 5 ,  Requirements for Safe Entry and
Cleaning of Petroleum Storage Tanks;  a n d  AP I  RP  2 0 1 6 ,  Guidelines

and Procedures for Entering and Cleaning Petroleum Storage Tanks,
an d  h o w th e  te r m s  r e l ate  to  th o s e  gi ve n  i n  th i s  gu i d e .  O th e r
j u r i s d i c ti o n s  an d  c o u n tr i e s  m a y h ave  d i ffe r e n t defnitions  an d

r e q u i r e m e n ts  i n  a d d i ti o n  to  th o s e  p r o vi d e d  i n  th e  tab l e .

5 . 2  Confned  S p ac e  P ro gram .    A wr i tte n  confned  s p a c e
p r o gr a m  s h o u l d  b e  d e ve l o p e d  b y O wn e r s / O p e r ato r s  fo r  e ve r y

fa c i l i ty th a t h as  o n e  o r m o r e  confned  s p a c e s  an d  b y e m p l o ye r s
an d  C o n tr ac to r s / S u b c o n tr a c to r s  e n g ag e d  i n  confned  s p a c e

o p e r ati o n s .  Gu i d a n c e  o n  d e ve l o p i n g wr i tte n  p r o gr a m s  i s  p r o vi ‐
d e d  i n  C h ap te r  1 2 .

5 . 3  Confned  S p ac e  E val u ati o n .

5 . 3 . 1  P re - E n tr y E val uati o n .    Al l  confned  s p ac e s  s h o u l d  b e
e va l u a te d  p r i o r  to  e n tr y.  C h ap te r s  6 ,  7 ,  a n d  1 3  p r o vi d e  ad d i ‐
ti o n a l  i n fo r m ati o n .

5 . 3 . 2  P e r m i t.    A p e r m i t s h o u l d  b e  i s s u e d  b y th e  E n tr y S u p e r vi ‐
s o r  fo r  al l  confned  s p ac e s  wi th  h a z a r d s  identifed  i n  a c c o r d ‐

a n c e  wi th  C h ap te r  1 3 .

5 . 4  E n tr y C o n d i ti o n s .    E n tr y i n to  confned  s p ac e s  b y a s s i gn e d
qualifed  E n tr a n ts  s h o u l d  b e  p e r m i tte d  b y th e  E n tr y S u p e r vi s o r

o n l y afte r  a p r e -e n tr y e val u ati o n  h a s  b e e n  p e r fo r m e d  an d ,  i f
n e c e s s ar y,  an  e n tr y p e r m i t h a s  b e e n  i s s u e d  (see Sections 5. 5 and

5. 6).

5 . 5  B as i c  Re q u i re m e n ts  an d  C o n s i d e rati o n s .    P r i o r  to  e n te r i n g
a  confned  s p ac e ,  th e  fo l l o wi n g  s h o u l d  b e  p e r fo r m e d :

( 1 ) Al l  i n h e r e n t,  i n tr o d u c e d ,  a n d  ad j a c e n t h az ar d s  o f th e
confned  s p ac e  s h o u l d  b e  an ti c i p ate d ,  identifed,  an d

e va l u a te d  i n  ac c o r d an c e  wi th  a  wr i tte n  confned  s p a c e
e n tr y p r o g r am  a n d  th e  g u i d a n c e  p r o vi d e d  i n  C h a p te r s  6

a n d  7 .
( 2 ) Al l  h a z a r d s  s h o u l d  b e  e l i m i n a te d ,  m i ti ga te d ,  o r  c o n tr o l ‐

l e d  i n  a c c o r d a n c e  wi th  C h ap te r s  8  a n d  9 .

( 3 ) An  a u th o r i z e d  E n tr y S u p e r vi s o r  qualifed  i n  ac c o r d a n c e
wi th  C h ap te r  1 1  s h o u l d  b e  a s s i gn e d  to  o ve r s e e  th e  wo r k.

( 4 ) O n l y au th o r i z e d  E n tr an ts  qualifed  i n  ac c o r d an c e  wi th
C h ap te r  1 1  s h o u l d  b e  a s s i gn e d  to  e n te r  th e  s p ac e .

( 5 ) An  Atte n d a n t qualifed  i n  a c c o r d a n c e  wi th  C h a p te r  1 1
s h o u l d  b e  as s i g n e d  fo r  p e r m i t e n tr i e s .

( 6 ) I f atm o s p h e r i c  m o n i to r i n g i s  r e q u i r e d ,  a  Gas  Te s te r
qualifed  i n  a c c o r d a n c e  wi th  C h ap te r  1 1  s h o u l d  b e
a s s i gn e d .

( 7 ) I f ve n ti l ati o n  i s  r e q u i r e d ,  a  Ve n ti l ati o n  S p e c i a l i s t q u al i ‐
fed  i n  ac c o r d a n c e  wi th  C h ap te r  1 1  s h o u l d  b e  as s i g n e d .

( 8 ) I f e n e r gy s o u r c e s  a r e  r e q u i r e d  to  b e  i s o l ate d  o r  c o n tr o l ‐
l e d ,  a n  I s o l ati o n  S p e c i al i s t qualifed  i n  ac c o r d an c e  wi th

C h ap te r  1 1  s h o u l d  b e  a s s i gn e d .
( 9 ) I f r e q u i r e d ,  qualifed  Re s c u e r s  an d / o r  Re s c u e  S e r vi c e s

a s  we l l  a s  ap p r o p r i ate  r e s c u e  e q u i p m e n t s h o u l d  b e  avai l ‐
ab l e  i n  a c c o r d a n c e  wi th  C h ap te r  1 0 .

( 1 0 ) An y o th e r  r e q u i r e d  p e r m i ts ,  i n c l u d i n g ,  b u t n o t l i m i te d
to ,  h o t wo r k,  s h o u l d  b e  i s s u e d .

( 1 1 ) A p r e -e n tr y e va l u a ti o n  an d / o r  confned  s p ac e  e n tr y
p e r m i t s h o u l d  b e  i s s u e d  an d  s i gn e d  b y th e  E n tr y S u p e r ‐

vi s o r  i n  ac c o r d a n c e  wi th  C h ap te r  1 3 .
( 1 2 ) A p r e - e n tr y m e e ti n g s h o u l d  b e  h e l d  wi th  a l l  p e r s o n n e l

e n te r i n g  o r  wo r ki n g i n  o r  a d j ac e n t to  th e  s p ac e  to
d i s c u s s  th e  wo r k to  b e  p e r fo r m e d ;  j o b  r e q u i r e m e n ts  an d
as s i g n m e n ts ;  a c tu a l  an d  p o te n ti a l  h az ar d s ;  m e th o d s  o f

e l i m i n a ti n g,  m i ti g ati n g ,  o r  c o n tr o l l i n g th e  h az ar d s  a s
l i s te d  i n  th e  c o n d i ti o n s  o n  th e  p e r m i t;  a n d  c o n d i ti o n s

th a t r e q u i r e  i m m e d i a te  e vac u a ti o n .
( 1 3 ) C o m m u n i c ati o n  b e twe e n  th e  E n tr a n t an d  th e  Atte n d an t

an d  th e  Atte n d an t an d  Re s c u e r,  i f r e q u i r e d ,  s h o u l d  b e
e s tab l i s h e d  i n  a c c o r d a n c e  wi th  C h ap te r  8 .

( 1 4 ) P e r m i t e n tr y s h o u l d  n o t o c c u r  u n ti l  al l  c o n d i ti o n s  fo r
e n tr y e s ta b l i s h e d  o n  th e  p e r m i t h a ve  b e e n  m e t.  I f c o n d i ‐
ti o n s  c h an g e ,  th e  p e r m i t s h o u l d  b e  c a n c e l l e d ,  o p e r a‐

ti o n s  s h o u l d  b e  c e as e d ,  a n d  th e  E n tr a n t s h o u l d
i m m e d i a te l y vac ate  th e  s p a c e .

5 . 6 *  Ro l e s  an d  Re s p o n s i b i l i ti e s .    E ve r y wo r kp l ac e  th a t h as  o n e
o r  m o r e  confned  s p ac e s  th at c a n  b e  e n te r e d ,  as  identifed  i n

C h ap te r  4 ,  s h o u l d  h ave  p e r s o n n e l  as s i g n e d  to  p e r fo r m  th e
r e s p o n s i b i l i ti e s  o f th e  fo l l o wi n g  r o l e s  l i s te d  i n  5 . 6 ( 1 )  th r o u gh

5 . 6 ( 1 0 ) ,  as  ap p l i c ab l e .  I t i s  a c c e p ta b l e  fo r  o n e  p e r s o n  to  h o l d
m o r e  th an  o n e  o f th e  fo l l o wi n g p o s i ti o n s  a s  l o n g as  th e y ar e
tr ai n e d ,  qualifed,  a n d  au th o r i z e d  to  fulfll  th a t r o l e  a n d  i t wi l l

n o t ad ve r s e l y affe c t th e  s afe ty o f th e  e n tr y:

( 1 ) O wn e r / O p e r ato r  a n d / o r  E n tr a n t E m p l o ye r
( 2 ) E n tr an t
( 3 ) Atte n d an t
( 4 ) E n tr y S u p e r vi s o r
( 5 ) Gas  Te s te r
( 6 ) Ve n ti l a ti o n  S p e c i al i s t
( 7 ) Re s c u e r  ( c o u l d  b e  Atte n d an t fo r  n o n -e n tr y r e s c u e )
( 8 ) Re s c u e  te am  o r  Re s c u e  S e r vi c e
( 9 ) S tan d b y Wo r ke r

( 1 0 ) I s o l a ti o n  S p e c i al i s t

5 . 7  Trai n i n g G u i d e l i n e s .

5 . 7 . 1    B o th  O wn e r s / O p e r a to r s  an d  E n tr an t E m p l o ye r s  s h o u l d
e n s u r e  th a t th e i r  e m p l o ye e s  a n d  C o n tr ac to r / S u b c o n tr ac to r

e m p l o ye e s  wh o  wo r k i n  a n d  ar o u n d  confned  s p a c e s  h a ve  th e
n e c e s s ar y awa r e n e s s ,  u n d e r s tan d i n g ,  kn o wl e d g e ,  an d  s ki l l s  to

s a fe l y p e r fo r m  th e i r  d u ti e s  i n  a c c o r d an c e  wi th  C h ap te r  1 1 .
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GE N E RAL 3 5 0 - 1 3

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

Δ Tab l e  5 . 1 . 2  Te r m i n o l o gy fo r Confned  S p ac e  E n tr y i n  Vari o u s  S tan d ard s  an d  D o c u m e n ts

S tan d ard  o r D o c u m e n t Te r m  U s e d Te r m  U s e d  i n  N FPA 3 5 0 C o m m e n ts

2 9  C F R 1 9 1 0 . 1 4 6  an d  S u b p a r t 
AA o f 2 9  C F R 1 9 2 6

Confned  s p ac e Confned  s p ac e N F PA 3 5 0  u s e s  th e  s a m e  defnition  
a s  O S H A fo r  a confned  s p ac e .

2 9  C F R 1 9 1 0 . 1 4 6  an d  S u b p a r t 
AA o f 2 9  C F R 1 9 2 6

P e r m i t-r e q u i r e d  confned  
s p ac e

Confned  s p ac e N F PA 3 5 0  d o e s  n o t d i s ti n g u i s h  
b e twe e n  p e r m i t-r e q u i r e d  confned  
s p a c e s  a n d  confned  s p ac e s .  Al l  
confned  s p a c e s  wi th  h az ar d s  n e e d  
p e r m i ts  fo r  e n tr y.

AN S I / AS S P  Z 1 1 7 . 1 Non-permit-confned  s p ac e Confned  s p ac e Al l  confned  s p ac e s  n e e d  p r e -e n tr y 
e val u ati o n  p r i o r  to  e n tr y.  I f n o  
h a z a r d s  ar e  identifed  an d  n o  
h a z a r d s  wi l l  b e  i n tr o d u c e d ,  th e n  
n o  confned  s p ac e  e n tr y p e r m i t 
wi l l  b e  r e q u i r e d .

2 9  C F R 1 9 1 0 . 1 4 6  an d  S u b p a r t 
AA o f 2 9  C F R 1 9 2 6

Reclassifcation  
( d o wn g r ad e d )  e n tr y

Confned  s p ac e  e n tr y T h i s  i s  n o t defned  i n  N F PA 3 5 0 .  A 
confned  s p a c e  wi th  h a z a r d s  th a t 
h a ve  b e e n  e l i m i n ate d ,  m i ti ga te d ,  
o r  c o n tr o l l e d  afte r  th e  p r e -e n tr y 
e val u ati o n  wi l l  n o t r e q u i r e  a 
confned  s p a c e  e n tr y p e r m i t.

2 9  C F R 1 9 1 0 . 1 4 6  a n d  S u b p a r t 
AA o f 2 9  C F R 1 9 2 6

Al te r n a te  p r o c e d u r e s  e n tr y Confned  s p ac e  e n tr y T h i s  i s  n o t defned  i n  N F PA 3 5 0 .  A 
confned  s p a c e  wh e r e  a l l  h a z a r d s  
h a ve  b e e n  e va l u a te d  an d  th e  o n l y 
h a z a r d  i s  a p o te n ti al l y h a z a r d o u s  
a tm o s p h e r e  th a t i s  b e i n g  
e l i m i n a te d ,  m i ti g ate d  o r  
c o n tr o l l e d  wi th  e ffe c ti ve  
ve n ti l a ti o n  wo u l d  b e  i s s u e d  a  
confned  s p a c e  e n tr y p e r m i t th a t 
c o n ta i n s  r e s tr i c ti o n s  r e q u i r i n g 
ve n ti l a ti o n  a n d  c o n ti n u o u s  
m o n i to r i n g .

AP I  S T D  2 0 1 5  an d  AP I  RP  
2 0 1 6

Nonconfned  s p ac e  ( a  
confned  s p a c e  th at i s  n o  
l o n ge r  a confned  s p a c e  
d u e  to  reconfguration)

N o n e I f a  s p ac e  d o e s  n o t m e e t al l  th e  
specifcations  fo r  a  confned  s p ac e ,  
th e n  i t i s  n o t a confned  s p ac e  an d  
N F PA 3 5 0  d o e s  n o t a p p l y.

N F PA 3 2 6 Nonconfned  s p ac e  ( fo r  
p u r p o s e s  o f tan k e n tr y,  
c l e an i n g ,  o r  r e p ai r  to  a  
s p ac e  th a t p r e vi o u s l y wa s  a  
confned  s p a c e  b u t n o  
l o n ge r  m e e ts  an y o f th e  
r e q u i r e m e n ts  fo r  a  
confned  s p a c e  o r  a p e r m i t-
r e q u i r e d  confned  s p a c e ,  
s u c h  a s  a  tan k wi th  a l a r ge  
d o o r  s h e e t c u t i n to  th e  s i d e )

N o n e I f a  s p ac e  d o e s  n o t m e e t al l  th e  
specifcations  fo r  a  confned  s p ac e ,  
th e n  i t i s  n o t a confned  s p ac e  an d  
N F PA 3 5 0  d o e s  n o t a p p l y.
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S AF E  C O N F I N E D  S PAC E  E N T R Y AN D  WO RK3 5 0 - 1 4

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

5 . 7 . 2    O wn e r s / O p e r ato r s  an d  E n tr a n t E m p l o ye r s  s h o u l d
e n s u r e  th at al l  e m p l o ye e s  e n g ag e d  i n  confned  s p a c e  o p e r a‐
ti o n s  h ave  b e e n  e d u c ate d ,  tr ai n e d ,  a n d / o r  qualifed  as  fo l l o ws :

( 1 ) B e fo r e  b e gi n n i n g  i n i ti a l  wo r k a n d / o r  d u ty as s i g n m e n ts
( 2 ) B e fo r e  a s s i gn m e n t to  a d i ffe r e n t typ e  o f wo r k o r  d u ty

o th e r  th a n  i n i ti a l l y as s i g n e d
( 3 ) Wh e n e ve r  a c h an g e  o c c u r s  i n  o p e r ati o n s ,  e q u i p m e n t,

e q u i p m e n t confguration,  m a te r i al s ,  p r o c e d u r e s ,  g u i d e ‐
l i n e s ,  wo r k a s s i gn m e n t,  o r  d u ti e s  th at c r e ate s  o r  h as  th e

p o te n ti a l  to  c r e a te  a  h az ar d  fo r  wh i c h  th e  e m p l o ye e  h a s
n o t b e e n  p r e vi o u s l y tr a i n e d ,  e d u c ate d ,  o r  qualifed

( 4 ) Wh e n e ve r  an  O wn e r / O p e r ato r  an d  E n tr a n t E m p l o ye r
h as  r e as o n  to  b e l i e ve  an  e m p l o ye e  r e q u i r e s  r e tr ai n i n g  o r

a d d i ti o n al  e d u c ati o n  d u e  to  i n a d e q u a c i e s  i n  th e  e m p l o y‐
e e ’ s  p e r fo r m an c e  o r  s ki l l  o r  b e c au s e  th e  e m p l o ye e  d e vi ‐

ate s  fr o m  th e  confned  s p a c e  p r o g r am  p e r m i t
r e q u i r e m e n ts  o r  p r o c e d u r e s

5 . 8 *  Trai n i n g Verifcation.    B o th  O wn e r s / O p e r a to r s  an d
E n tr an t E m p l o ye r s  s h o u l d  ve r i fy,  i n  wr i ti n g ,  th a t th e i r  e m p l o y‐
e e s  an d  C o n tr a c to r / S u b c o n tr a c to r  e m p l o ye e s  wh o  wo r k i n  an d
ar o u n d  confned  s p ac e s  h ave  b e e n  tr a i n e d ,  e d u c ate d ,  o r  q u al i ‐
fed  a s  r e q u i r e d .  T h e  verifcation  s h o u l d  c o n tai n  th e  n am e s  o f
th e  e m p l o ye e s ;  th e  m e a n s  u s e d  to  d e te r m i n e  th a t th e  e m p l o y‐
e e s  u n d e r s ta n d  th e  specifc  r e q u i r e m e n ts  o f th e  tr ai n i n g  o r
wo r k to  b e  p e r fo r m e d ;  th e  s i g n atu r e ,  n am e ,  o r  i n i ti a l s  o f th e
tr a i n e r ( s ) ,  e d u c ato r ( s ) ,  o r  qualifer(s) ;  th e  specifc  s u b j e c ts  an d
c o n te n t;  an d  th e  d a te ( s )  th e  tr a i n i n g ,  e d u c a ti o n ,  o r  qualifca‐
tion  wa s  c o m p l e te d ,  i n  a c c o r d an c e  wi th  C h ap te r  1 1 .

C h ap te r 6    Identifcation  an d  E val u ati o n  o f H az ard s  I n  an d
Aro un d  Confned  S p ac e s

6 . 1  G e n e ral .    T h e  p u r p o s e  o f th i s  c h a p te r  i s  to  p r o vi d e  i n fo r ‐
m a ti o n  o n  h o w to  an ti c i p ate ,  i d e n ti fy,  e val u a te ,  an d  p r i o r i ti z e
th e  h az ar d s  fo r  wo r ki n g i n  a n d  ar o u n d  confned  s p ac e s .

6 . 1 . 1    Wo r k i n  an d  a r o u n d  confned  s p a c e s  i s  g e n e r al l y h az ar d ‐
o u s ,  an d  c o n d i ti o n s  m a y c h an g e  signifcantly wi th  l i ttl e  o r  n o
war n i n g .  Re s e ar c h ,  kn o wl e d ge ,  a n d  p r e p l an n i n g ar e  n e c e s s ar y
to  e n s u r e  th a t confned  s p ac e s  ar e  c o r r e c tl y identifed  a n d  th at
c h e m i c a l ,  p h ys i c a l ,  a tm o s p h e r i c ,  to x i c ,  an d  o th e r  p o te n ti al
h a z a r d s  a r e  identifed  an d  e val u ate d .  O n c e  h az ar d s  ar e  e val u ‐
ate d ,  m e a s u r e s  to  e l i m i n ate ,  m i ti ga te ,  o r  c o n tr o l  r i s ks  s h o u l d  b e
d e ve l o p e d  an d  i m p l e m e n te d .  Identifcation  a n d  e va l u a ti o n
s h o u l d  c o n ti n u e  th r o u gh o u t th e  wo r k p e r i o d .

6 . 1 . 2    Wo r ke r s  m a y b e c o m e  q u i te  fam i l i a r  wi th  th e  s p ac e ( s )  i n
wh i c h  th e y o p e r a te .  L i ke wi s e ,  wo r k m ay b e  r o u ti n e  an d  r e p e ti ‐
ti ve ,  an d  c o m p l a c e n c y m a y e n s u e  wi th  c o n ti n u al  u n e ve n tfu l
e n tr i e s .  Wh i l e  kn o wl e d g e  o f th e  s p ac e  a n d  e q u i p m e n t c an  b e
h e l p fu l  wh e n  p r e p l an n i n g wo r k,  i t d o e s  n o t l e s s e n  th e  vi g i l a n c e
n e e d e d  to  e n te r,  wo r k i n ,  an d  e x i t a confned  s p a c e  s afe l y.  E a c h
e n tr y s h o u l d  b e  c o n s i d e r e d  an  i n d i vi d u a l  a n d  u n r e l ate d  e ve n t.
T h e  s p ac e ’ s  h i s to r y an d  p r i o r  u s e  s h o u l d  b e  c o n s i d e r e d  i n
an ti c i p a ti o n  o f h az ar d s .

6 . 1 . 3    I d e n ti fyi n g  h az ar d s  i n  a r o u n d  a  confned  s p a c e  i s  a
th r e e -s tag e  p r o c e s s  as  fo l l o ws :

( 1 ) T h e  an ti c i p ati o n  o r  p r e p l an  s ta ge  s tar ts  wi th  r e c o gn i z i n g
a n d  u n d e r s tan d i n g a c tu al  a n d  p o te n ti a l  h az ar d s  an d

i d e n ti fyi n g  r e s o u r c e s  th a t m i g h t b e  n e e d e d  to  wo r k i n
an d  a r o u n d  confned  s p ac e s .

( 2 ) T h e  h az ar d  identifcation  s tag e  confrms  a n ti c i p a te d
h a z a r d s  an d  r e c o g n i z e s  a d d i ti o n al  p o te n ti al  h az ar d s .

( 3 ) T h e  h a z a r d  e val u ati o n  s ta ge  d e te r m i n e s  th e  r i s k o f e a c h
h a z a r d  identifed  an d  th e  r e c o m m e n d e d  e l i m i n a ti o n ,

m i ti ga ti o n ,  a n d / o r  c o n tr o l  m e as u r e s .

6 . 1 . 4    Afte r  a l l  h a z a r d s  h ave  b e e n  identifed  an d  al l  r i s ks  h ave
b e e n  a s s e s s e d ,  th e  a p p r o p r i ate  m e an s  to  e l i m i n ate ,  m i ti ga te ,  o r

c o n tr o l  h az ar d s  s h o u l d  b e  i m p l e m e n te d  i n  ac c o r d an c e  wi th
C h ap te r  8 .

6 . 2  H az ard  An ti c i p ati o n / P re p l an .    M a n y h a z a r d s  c an  b e  an ti c i ‐
p ate d  th r o u gh  th e  p r e p l a n n i n g  p r o c e s s  b e fo r e  wo r k b e gi n s .

T h e  p r e p l an n i n g  p r o c e s s  c o n s i s ts  o f a th o r o u gh  a n al ys i s  o f th e
s p ac e ,  i ts  c o n s tr u c ti o n ,  i ts  p u r p o s e  a n d  c o n d i ti o n ,  th e  s ys te m s
c o n tai n e d  wi th i n  i t,  a n d  th e  s c o p e  o f wo r k n e c e s s i ta ti n g th e

e n tr y.  P r e p l an n i n g s h o u l d  i d e n ti fy p o te n ti a l  h az ar d s  an d
r e s o u r c e s  th a t m i g h t b e  n e e d e d  to  wo r k i n  an d  a r o u n d
confned  s p a c e s  an d  to  p r e ve n t ad ve r s e  c o n s e q u e n c e s  r e l ate d

to  th e  wo r k.  T h e r e  ar e  two  p r i m a r y c o m p o n e n ts  to  th e  p r e p l a n ‐
n i n g  s tag e :  i n te l l i ge n c e  ga th e r i n g a n d  r e s o u r c e  identifcation.

6 . 2 . 1  I n te l l i ge n c e  G ath e ri n g.    H az ar d  p r e p l an n i n g s tar ts  wi th
th e  c o l l e c ti o n  o f i n fo r m ati o n  th at c o u l d  b e  u s e fu l  p r i o r  to

d e te r m i n i n g  a c tu a l  an d  p o te n ti al  h az ar d s  wh e n  p l a n n i n g  fo r
confned  s p ac e  o p e r ati o n s .  T h i s  i n te l l i ge n c e  ga th e r i n g

i n c l u d e s ,  b u t i s  n o t l i m i te d  to ,  r e vi e w o f an y p r e vi o u s  p e r m i ts
c o n c e r n i n g  th a t s p ac e  o r  a d j ac e n t s p ac e s ,  u s i n g p r e vi o u s l y
p r e p a r e d  h az ar d  s u r ve ys ,  p r e p l an s ,  s c h e m a ti c s ,  b l u e p r i n ts ,

wo r k o r d e r s ,  e q u i p m e n t g u i d e s ,  s afe ty d a ta  s h e e ts  ( S D S ) ,
m a n u al s ,  c o n tr o l  m e a s u r e s ,  an d  p r i o r  e x p e r i e n c e  fr o m  p r e vi ‐
o u s  e n tr i e s  a n d  kn o wl e d ge  fr o m  wo r ke r s  fam i l i a r  wi th  th e

s p ac e .  Identifcation  an d  d e te r m i n a ti o n  o f p r o b ab l e  h az ar d s
a n d  a n  u n d e r s tan d i n g 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  a s s o c i ‐
a te d  wi th  th e  s p a c e  m ay al s o  b e  h e l p fu l .

6 . 2 . 2  Re s o u rc e  Identifcation.    O n c e  th e  p r e p l an n i n g p r o c e s s
i s  c o m p l e te ,  r e s o u r c e s  an d  c o n tr o l s  n e e d e d  to  c o n d u c t
confned  s p ac e  o p e r a ti o n s  s h o u l d  b e  identifed.  C o n tr o l s

i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th o s e  l i s te d  i n  6 . 2 . 2 . 1  th r o u gh
6 . 2 . 2 . 3 .

6 . 2 . 2 . 1  E l i m i n ati o n ,  S u b s ti tu ti o n ,  an d  E n gi n e e ri n g C o n tro l s .
S o m e  c o m m o n  e l i m i n a ti o n ,  s u b s ti tu ti o n ,  an d  e n gi n e e r i n g

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

( 1 ) E l i m i n ati n g  c h e m i c a l s ,  m ate r i a l s ,  o r  p r o c e s s e s  th at h a ve
th e  p o te n ti a l  to  g e n e r ate  a h a z a r d  i n  o r  ar o u n d  a
confned  s p ac e

( 2 ) S u b s ti tu ti n g  h az ar d o u s  c h e m i c al s  wi th  n o n h az ar d o u s
c h e m i c a l s  u s e d  i n  o r  ar o u n d  th e  confned  s p ac e

( 3 ) S u b s ti tu ti n g  h az ar d o u s  p r o c e s s e s  wi th  n o n h az ar d o u s
p r o c e s s e s  i n  o r  a r o u n d  th e  confned  s p ac e

( 4 ) U s i n g  g e n e r al  an d  l o c a l  e x h a u s t ve n ti l ati o n ,  i n e r ti n g,  o r
p u r g i n g  e q u i p m e n t,  i n c l u d i n g  va p o r  r e c o ve r y e q u i p m e n t,
i f n e e d e d

( 5 ) I n s tal l i n g  i s o l a ti o n  d e vi c e s
( 6 ) I n s tal l i n g  p e r m an e n t b ar r i c a d e s

6 . 2 . 2 . 2  Ad m i n i s trati ve  an d  Wo rk  P rac ti c e  C o n tro l s .    S o m e
c o m m o n  ad m i n i s tr a ti ve  a n d  wo r k p r a c ti c e  c o n tr o l s  i n c l u d e ,

b u t ar e  n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) As s i g n i n g  qualifed  p e r s o n n e l  fo r  al l  identifed  ta s ks
( 2 ) D e ve l o p i n g  confned  s p ac e ,  r e s p i r a to r y p r o te c ti o n ,  i s o l a‐

ti o n ,  h o t/ c o l d  wo r k,  an d  o th e r  ap p l i c ab l e  p r o g r am s
( 3 ) F o l l o wi n g r e g u l a ti o n s  a n d  i n d u s tr y s tan d ar d s
( 4 ) P e r fo r m i n g a j o b  h az ar d  a n al ys i s  ( J H A)  p r i o r  to  s ta r ti n g

wo r k an d  r e as s e s s i n g as  n e e d e d
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( 5 ) L i m i ti n g e x p o s u r e s  a n d  e x p o s u r e  ti m e s  to  h az ar d o u s
an d  to x i c  c h e m i c al s

( 6 ) P r o vi d i n g d e c o n tam i n a ti o n  s tati o n s  an d  e ye  wa s h
s tati o n s  an d  s h o we r s

( 7 ) P r o vi d i n g  h a z a r d o u s  m a te r i al  an d  was te  c o l l e c ti o n ,
d i s p o s al ,  a n d / o r  c o n ta i n m e n t e q u i p m e n t

( 8 ) I d e n ti fyi n g  an d  p r o vi d i n g  r e s c u e  p e r s o n n e l  an d / o r  s e r v‐
i c e s

( 9 ) D e ve l o p i n g  e n tr y an d  h o t wo r k p e r m i ts  wi th  r e s tr i c ti o n s
an d  l i m i tati o n s  identifed

( 1 0 ) F o l l o wi n g r e g u l ato r y p e r m i t r e q u i r e m e n ts
( 1 1 ) P r o vi d i n g o u ts i d e  s e r vi c e s  n e e d e d  ( e . g . ,  c r a n e s )
( 1 2 ) P r o vi d i n g an d  u s i n g  a p p r o p r i a te  l a d d e r s ,  tr i p o d s ,  an d

r e s c u e  e q u i p m e n t,  i n c l u d i n g  h ar n e s s e s  a n d  l i fe l i n e s
( 1 3 ) D e s i g n ati n g  ar e as  fo r  specifc  e q u i p m e n t,  wo r k,  b r e aks ,

a n d  n o n r e l a te d  a c ti vi ti e s
( 1 4 ) P r o vi d i n g  ad e q u ate  an d  a p p r o p r i ate  l i gh ti n g  e q u i p m e n t
( 1 5 ) U s i n g  te m p o r ar y b a r r i c ad e s  a n d  r o ad  b l o c ks
( 1 6 ) U s i n g  a n y s p e c i al  e q u i p m e n t [ e . g . ,  gr o u n d  fau l t c i r c u i t

i n te r r u p te r  ( GF C I ) ,  e m e r g e n c y g e n e r ato r s ,  n o n -
s p ar ki n g  to o l s ,  an d  te s t e q u i p m e n t]

( 1 7 ) U ti l i z i n g l o c ko u t/ tag o u t e q u i p m e n t ( e . g. ,  tag s ,  l o c ks ,
an d  l o c k b o x e s )

6 . 2 . 2 . 3  P e rs o n al  P ro te c ti ve  E q ui p m e n t.    S o m e  c o m m o n
p e r s o n al  p r o te c ti ve  e q u i p m e n t ( P P E )  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 ) Hazard-specifc  ar e a an d  p e r s o n al  a tm o s p h e r i c  te s ti n g
an d  m o n i to r i n g  e q u i p m e n t

( 2 ) P P E  ( e . g. ,  th e r m a l  s tr e s s  o r  i m p e r vi o u s  c l o th i n g ,  s a fe ty
gl as s e s ,  p r o te c ti ve  gl o ve s ,  s afe ty h ar d  h at,  s a fe ty fo o twe ar )

a s  d e te r m i n e d  b y a J H A
( 3 ) Re s p i r ato r y p r o te c ti ve  e q u i p m e n t ( e . g. ,  a i r-p u r i fyi n g an d

a tm o s p h e r e -s u p p l yi n g r e s p i r ato r s )

6 . 3  H az ard  Identifcation.

6 . 3 . 1  G e n e ral .    H a z a r d  identifcation  p e r fo r m e d  a t th e  s i te  o f
th e  confned  s p ac e ,  c a n  h e l p  ve r i fy h a z a r d s  identifed  i n  th e

p re p l an  an d  i d e n ti fy n e w h a z a r d s  th a t we r e  n o t a n ti c i p a te d .
H a z a r d  identifcation  i s  ac c o m p l i s h e d  b y c o n d u c ti n g  a  r e vi e w

o f th e  s p a c e ’ s  d o c u m e n ta ti o n  ( e . g. ,  S D S  fo r  m ate r i al  th e  s p a c e
h e l d )  an d  a tm o s p h e r i c  m o n i to r  te s ti n g.  A vi s u a l  i n s p e c ti o n
s h o u l d  a l s o  b e  c o n d u c te d  ar o u n d  th e  e x te r i o r  o f th e  s p ac e  an d

th e n ,  fo l l o wi n g  confned  s p ac e  e n tr y p r o to c o l ,  i n  a l l  ar e a s
wi th i n  th e  s p ac e .  T h e  p e r s o n ( s )  c o n d u c ti n g  th e  i n s p e c ti o n
s h o u l d  c o m p l y wi th  al l  p o s te d  wa r n i n g  s i g n s  an d  p e r m i ts  an d

fo l l o w confned  s p ac e  p r o g r am  r e q u i r e m e n ts  fo r  p o te n ti al
e x p o s u r e  to  a n y m a te r i al s  o r  c o n d i ti o n s  th at c o u l d  p o s e  a
h az ar d ,  s u c h  as  to x i c  o r  h az ar d o u s  c h e m i c a l  r e s i d u e  o r  a

c h a n ge  i n  th e  a tm o s p h e r i c  c o n d i ti o n s .  Atm o s p h e r i c  m o n i to r ‐
i n g  (see Chapter 7) s h o u l d  b e  c o n d u c te d  to  d e te r m i n e  th e  atm o s ‐
p h e r i c  c o n d i ti o n s  i n s i d e  a n d  a d j ac e n t to  th e  s p ac e  p r i o r  to ,
d u r i n g,  an d  fo l l o wi n g  e n tr y fo r  i n s p e c ti o n  p u r p o s e s .

6 . 3 . 2  H az ard  S o urc e s .    H az ar d  s o u r c e s  c a n  b e  d i r e c tl y o r  i n d i ‐
r e c tl y a s s o c i a te d  wi th  wo r ki n g i n  an d  ar o u n d  confned  s p ac e s .

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

( 1 ) T h o s e  d i r e c tl y as s o c i ate d  wi th  confned  s p ac e s  an d  th o s e
th at ar e  i n te gr a l  to  o r  i n  an d  ar o u n d  th e  s p ac e  th a t a ffe c t
i t

( 2 ) T h o s e  r e s u l ti n g  fr o m  p r o d u c t( s )  s to r e d  i n  o r  ar o u n d  th e
s p ac e

( 3 ) T h o s e  r e s u l ti n g  fr o m  o p e r ati o n s ,  wo r k a c ti vi ti e s ,  an d
p r o c e s s e s  ta ki n g p l ac e  wi th i n  o r  n e ar  th e  s p ac e

6 . 3 . 3  H az ard  Typ e s .    H az ar d s  m a y b e  atm o s p h e r i c ,  p h ys i c al ,
m e c h a n i c al ,  e l e c tr i c al ,  c h e m i c a l ,  b i o l o g i c al ,  e n vi r o n m e n tal ,  o r
p s yc h o l o g i c al .  E q u al  c o n s i d e r a ti o n  s h o u l d  b e  gi ve n  to  p o te n ti al

h a z a r d s  d i r e c tl y an d  i n d i r e c tl y as s o c i ate d  wi th  th e  s p ac e .

6 . 3 . 4  L o c ati o n  o f H az ard s .    H a z a r d s  th a t d i r e c tl y o r  i n d i r e c tl y
a ffe c t th e  s p ac e  c an  b e  i n h e r e n t,  i n tr o d u c e d ,  o r  ad j ac e n t.

6 . 3 . 4 . 1  I n h e re n t H az ard s .

6 . 3 . 4 . 1 . 1    I n h e r e n t h az ar d s  ar e  th o s e  h az ar d s  th at e x i s t as  a
p e r m an e n t,  e s s e n ti a l  c h ar a c te r i s ti c  o r  a ttr i b u te  o f th e  s p a c e .

H a z a r d  identifcation  s h o u l d  i n c l u d e  wh e th e r  th e  l o c ati o n  an d
confguration,  i n c l u d i n g r e s tr i c te d  a c c e s s ,  o b s tr u c ti o n s ,  o r

r e m o te n e s s ,  c o u l d  i n h i b i t o r  i n te r fe r e  wi th  m o ve m e n t,  wo r k
o p e r ati o n s ,  ve n ti l a ti o n ,  e s c ap e ,  r e s c u e ,  o r  frefghting.

6 . 3 . 4 . 1 . 2    I n h e r e n t h a z a r d s  to  b e  identifed  i n c l u d e ,  b u t ar e
n o t l i m i te d  to ,  th e  fo l l o wi n g:

( 1 ) Limited access into the space.  S p a c e s  fo r  wh i c h  l ad d e r s  o r
s c affo l d i n g ar e  n e e d e d  to  r e a c h  th e  p o r ta l ,  to  e n te r  an d
e x i t th e  s p ac e ,  o r  to  p e r fo r m  wo r k th e r e i n  ar e  c o n s i d e r e d

to  h ave  l i m i te d  a c c e s s .  E l e va te d  s p ac e s  r e q u i r e  d i ffe r e n t
c o n s i d e r ati o n s  fo r  e n tr y a n d  r e s c u e  th an  th o s e  th a t a r e  at
gr o u n d  l e ve l ,  i n c l u d i n g  fa l l  p r o te c ti o n .

( 2 ) Size and shape of the portal.  T h e  r e s tr i c ti ve  n a tu r e  o f s o m e
p o r ta l s  m ake s  ac c e s s  wi th  c e r tai n  typ e s  o f P P E  diffcult o r
i m p o s s i b l e  o r  r e q u i r e s  E n tr an ts  to  c o n to r t th e i r  b o d i e s

wh i l e  e n te r i n g  o r  e x i ti n g .  An  e l e va te d ,  o p e n ,  u n p r o te c te d
e d g e  o r  p o r tal  m a y c r e ate  a fa l l  h a z a r d .

( 3 ) Size and shape of the space/vessel.  I n wa r d l y c o n ve r g i n g  wal l s
o r  a  fu n n e l -s h a p e d  d i s c h ar g e  c an  e n tr ap  an  E n tr an t;
c o n g e s te d  o r  d a r k s p a c e s  c an  i n h i b i t m o b i l i ty o r  c r e a te

s l i p ,  tr i p ,  a n d  fa l l  h a z a r d s .
( 4 ) Products or processes in the space.  C h e m i c a l s ,  th e r m al  s tr e s s ,

n o i s e ,  s te am ,  p r e s s u r i z ati o n ,  m e c h a n i c al  e q u i p m e n t,
o p e r ati o n s ,  an d  o th e r  ac ti vi ti e s  as s o c i ate d  wi th  th e  u s e  o f

th e  s p ac e  c an  c r e ate  h a z a r d s .  D i s tu r b i n g  p r o d u c t r e s i d u e
d u r i n g e n tr y o r  wo r k c a n  r e l e as e  a c o n tam i n a n t th at

p r o d u c e s  a h a z a r d  n o t d e te c te d  d u r i n g p r e -e n tr y te s ti n g.
( 5 ) Fixed equipment within the space.  P i p i n g  s ys te m s ,  c o n d u i ts ,

d u c ts ,  m ac h i n e r y,  p r e s s u r i z e d  l i n e s ,  a n d  fre  s u p p r e s s i o n
s ys te m s  s h o u l d  b e  e val u ate d  fo r  p o te n ti al  h az ar d s  an d
l o c ke d  o u t/ ta gg e d  o u t,  te s te d ,  ga s -fr e e d ,  l i q u i d - fr e e d ,

s te am -fr e e d ,  vap o r-fr e e d ,  a n d / o r  i n e r te d  i f n e e d e d  to
r e d u c e  th e  r i s k.

( 6 ) Structures.  S tr u c tu r al  i n te gr i ty s h o u l d  b e  e va l u ate d  p r i o r  to
u s e .  I te m s  th at a r e  s u s c e p ti b l e  to  d e g r ad ati o n  an d  p h ys i ‐

c a l  d a m a ge  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  fxed  l ad d e r s ,
foors,  p i p e s ,  an c h o r  p o i n ts ,  an d  s u p p o r ts .

6 . 3 . 4 . 2  I n tro d u c e d  H az ard s .

6 . 3 . 4 . 2 . 1    I n tr o d u c e d  h a z a r d s  ar e  th o s e  n o t n o r m al l y a s s o c i ‐
a te d  wi th  th e  s p a c e ’ s  p u r p o s e  o r  p r o c e s s e s  b u t ar e  b r o u g h t i n to

th e  s p ac e  o r  ad j o i n i n g  ar e a ( s )  d e l i b e r a te l y o r  i n ad ve r te n tl y.  As
p ar t o f th e  h a z a r d  e val u ati o n  a n d  r i s k a s s e s s m e n t,  th e  p r o p o s e d

a c ti o n s  o f E n tr a n ts  an d  th e  m ate r i a l s ,  p r o d u c ts ,  a n d  te c h n i q u e s
u s e d  to  ga i n  ac c e s s ,  e n te r,  i n s p e c t,  c l e an ,  an d / o r  r e p a i r  a
confned  s p ac e  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  to  e n s u r e  th e y

d o  n o t i n tr o d u c e  h az ar d s .  T h i s  al s o  i n c l u d e s  a n  e val u ati o n  o f
wo r k b e i n g  p e r fo r m e d  i n  th e  ar e a( s )  i m m e d i a te l y s u r r o u n d i n g
th e  s p a c e .

Full document details: NFPA 350 2022

http://www.avadocuments.com/doc/nfpa-350-2022
http://www.avadocuments.com/doc/nfpa-350-2022


S AF E  C O N F I N E D  S PAC E  E N T R Y AN D  WO RK3 5 0 - 1 6

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

6 . 3 . 4 . 2 . 2    E x a m p l e s  o f i n tr o d u c e d  h a z a r d s  i n c l u d e ,  b u t ar e  n o t
l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) Atmospheric hazards.  Ve n ti l ati n g  a  s p a c e  m ay i n tr o d u c e
c o n tam i n a n ts  fr o m  th e  fo l l o wi n g:

( a) S o u r c e s  o u ts i d e  th e  s p a c e  vi a an  i l l - p l a c e d  s u p p l y- ai r
d u c t

( b ) C o n ta m i n ate d  a i r  d r awn  fr o m  i n te r n al  c o m b u s ti o n
e n gi n e  e x h au s t

( c ) Oxygen-defcient ai r  d r awn  fr o m  a n o th e r  s p ac e  o r
s o u rc e  o r  fr o m  an  i n e r t atm o s p h e r e

( d ) P r o d u c t o ff-g as s i n g  c a p tu r e d  b y fo r c e d  ve n ti l a ti o n
a n d  c o n ta m i n ate d  ad j ac e n t a r e as

( 2 ) Chemical hazards.  P r o d u c ts  u s e d  i n  c l e an i n g,  a b ati n g ,
p ai n ti n g,  o r  c o ati n g  n e e d  to  b e  c h e c ke d  fo r  r e a c ti vi ty wi th
o th e r  c h e m i c al s  th at m i g h t b e  p r e s e n t.  C h e m i c a l s  m ay
p r o d u c e  h az ar d o u s  vap o r s  o r  g as e s  a n d / o r  d i s p l ac e  o r

c o n s u m e  o x yge n  d u e  to  th e  n a tu r e  o f th e  confned  s p a c e .
( 3 ) Application and drying of paints,  chemical cleaners,  and coat‐

ings.  T h e s e  c a n  c a u s e  an  e x p l o s i ve  atm o s p h e r e .
( 4 ) Compressed gas hazards.  C o m p r e s s e d  ga s e s  u s e d  fo r  we l d ‐

i n g ,  c u tti n g ,  i n e r ti n g ,  h o t wo r k,  o r  fre  s u p p r e s s i o n
s ys te m s  p o s e  a  h az ar d  d u e  to  th e i r  c o n te n ts  ( e . g. ,  to x i c  o r
fammable  g as e s ) ,  th e i r  a b i l i ty to  d i s p l a c e  o r  e n r i c h  th e
a tm o s p h e r i c  o x yge n  c o n te n t ( e . g. ,  c ar b o n  d i o x i d e  fre

e x ti n g u i s h i n g s ys te m s ) ,  an d  th e i r  p o te n ti al  to  b e c o m e  a
p r o j e c ti l e  i f d a m a ge d .  C o m p r e s s e d  g as  c yl i n d e r s ,  h o s e s ,
va l ve s ,  a n d  r e gu l ato r s  s h o u l d  b e  th o r o u gh l y i n s p e c te d ,

e val u a te d ,  an d  l e ak-c h e c ke d  p r i o r  to  b e i n g  b r o u gh t i n to  a
confned  s p ac e .  D u e  to  th e  i n h e r e n t r i s ks ,  c o m p r e s s e d

ga s  c yl i n d e r s  o th e r  th an  b r e ath i n g  ai r  c yl i n d e r s  s h o u l d
n o t n o r m a l l y b e  i n tr o d u c e d  i n to  confned  s p ac e s .

( 5 ) Hot work.  H o t wo r k s u c h  as  we l d i n g ,  c u tti n g ,  g r i n d i n g ,
d r i l l i n g ,  b u r n i n g,  an d / o r  i n te n ti o n al  h e a ti n g o f m a te r i al s
c a n  p r o d u c e  h az ar d o u s  a tm o s p h e r e s  an d  fammable

c o n d i ti o n s .  H az ar d s  c a n  i n c l u d e  we l d i n g fu m e s ,  th e
r e l e as e  o f g as e s ,  th e  d e p l e ti o n  o r  e n r i c h m e n t o f th e
s p ac e ’ s  o x yge n  c o n te n t,  o r  th e  p r o d u c ti o n  o f i gn i ti o n

s o u r c e s .
( 6 ) Electrical hazards.  E l e c tr i c a l  h az ar d s  i n c l u d e ,  b u t ar e  n o t

l i m i te d  to ,  s h o c k,  i gn i ti o n ,  an d  s tati c  d i s c h ar g e .  L i g h ti n g ,
p o we r  to o l s ,  an d  e x te n s i o n  c o r d s  ar e  e x a m p l e s  o f e q u i p ‐
m e n t th at m a y ge n e r a te  th e s e  h az ar d s  wh e n  b r o u gh t i n to

a  confned  s p ac e .  Ad d i ti o n a l  c o n s i d e r ati o n  s h o u l d  b e
g i ve n  to  u n e x p e c te d  s o u r c e s  o f e l e c tr i c al  e n e r gy/ i gn i ti o n

s o u rc e s  s u c h  as  s tati c  e l e c tr i c  d i s c h a r ge  th at m ay b e
ge n e r a te d  b y th e  u s e  o f a i r / p r e s s u r e  l i n e s  o r  e ve n
e x h a u s t fan s .  G r o u n d  fa u l t c i r c u i t i n te r r u p te r s  ( GF C I s )

s h o u l d  b e  c o n s i d e r e d  wh e n  u s i n g AC  p o we r.
( 7 ) Slip,  trip,  fall,  and/or entanglement hazards.  T h e  fo l l o wi n g

a r e  e x a m p l e s  o f s l i p ,  tr i p ,  fal l ,  a n d / o r  e n tan g l e m e n t
h az ar d s  th at c a n  o c c u r  i n  o r  ar o u n d  th e  s p a c e :

( a) L a d d e r s  o r  s c affo l d i n g  u s e d  to  r e a c h  p o r tal s ,  g ai n
e n tr y,  o r  g ai n  a c c e s s  i n s i d e  th e  s p a c e

( b ) E q u i p m e n t,  e l e c tr i c al  c o r d s ,  c ab l e s ,  h o s e s ,  to o l s ,
ve n ti l a ti o n  d u c ts ,  an d  o th e r  i te m s  b r o u g h t i n to  th e

s p ac e

6 . 3 . 4 . 3  Ad j ac e n t H az ard s .

6 . 3 . 4 . 3 . 1    Ad j ac e n t h az ar d s  ar e  h a z a r d s  o r  o th e r  c o n d i ti o n s
th a t m ay e x i s t i n  th e  ar e a ( s )  s u r r o u n d i n g th e  s p a c e .  Ad j ac e n t
h az ar d s  m ay a l s o  i n vo l ve  o th e r  s p ac e s  th a t ar e  i n  p r o x i m i ty to
th e  e n tr y s i te  an d  m ay p o s e  signifcant h az ar d s  th at n e e d  to  b e
e va l u a te d  s e p ar a te l y p r i o r  to  e n tr y.

6 . 3 . 4 . 3 . 2    E x a m p l e s  o f ad j ac e n t h a z a r d s  i n c l u d e  th e  fo l l o wi n g:

( 1 ) Adjacent spaces.  S p a c e s ,  c o n tai n e r s ,  an d  ve s s e l s  th at s h a r e  a
c o m m o n  wa l l ;  c o n tac t e a c h  o th e r  i n  a n y way;  o r  s h a r e  a

s u r r o u n d i n g,  c o ve r,  o r  u s e  n e e d  to  b e  a s s e s s e d  fo r  p o s s i ‐
b l e  h az ar d s  o r  o p e r a ti o n  th a t m a y a ffe c t th e  s u b j e c t s p a c e

o r  vi c e  ve r s a ( e . g . ,  h o t wo r k,  c o m p r e s s e d  g as e s ,  m ac h i ‐
n e r y) .  T h i s  i n c l u d e s  e val u a ti n g ar e a s  i n  al l  d i r e c ti o n s

fr o m  th e  s u b j e c t s p a c e  — th o s e  th at s h a r e  a c o m m o n
p o i n t/ wa l l ,  c o n tac t,  c o r n e r,  d i a go n a l ,  decks/foor,  ta n k

to p ,  an d / o r  b u l kh e ad / wa l l .  Ra c e ways  a n d  va u l ts  th at
p ar a l l e l  o r  th a t i n te r c o n n e c t s p a c e s  c o n tai n i n g  p o we r  o r
o th e r  wi r e s  an d  p i p i n g  ar e  e x a m p l e s  o f a d j ac e n t s p ac e s .

( 2 ) Adjacent work activities.  O p e r a ti o n s  a n d  wo r k th at a r e
b e i n g p e r fo r m e d  i n  n e ar b y s p a c e s  s h o u l d  b e  an al yz e d  fo r
e ffe c ts  o r  d an g e r s  p o s e d  to  th e  s u b j e c t e n tr y.

( 3 ) External hazards.  Ar e as  s u r r o u n d i n g  th e  s u b j e c t s p a c e
s h o u l d  b e  as s e s s e d  fo r  o th e r  p o s s i b l e  d a n ge r s  th at m ay
affe c t e n tr y.  P e d e s tr i an  an d  ve h i c l e  traffc,  e q u i p m e n t,

s m o ke  an d  e x h au s t,  c o n tam i n a te -p r o d u c i n g ac ti vi ti e s ,
s p ar ki n g ,  h e ati n g  o r  c o o l i n g,  o r  tr an s fe r  o f p r o d u c t m a y
p r o d u c e  h az ar d s .

6 . 3 . 5  Typ e s  o f H az ard s .    A p r e - e n tr y e val u ati o n  s h o u l d  b e
c o n d u c te d  fo r  al l  confned  s p a c e s  to  d e te r m i n e  i f h az ar d s  a r e
p r e s e n t.  I t s h o u l d  b e  as s u m e d  th at a confned  s p ac e  i s  n o t s a fe

fo r  e n tr y u n ti l  th e  h a z a r d s  ( p r e s e n t o r  p o te n ti al )  ar e  identifed,
e val u a te d ,  an d  th e n  e l i m i n ate d ,  m i ti ga te d ,  o r  c o n tr o l l e d .
H az ar d s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  m e c h a n i c al ,  e l e c tr i c al ,

p h ys i c al ,  c h e m i c al ,  a tm o s p h e r i c ,  b i o l o g i c al ,  a n d  p s yc h o l o g i c a l .

6 . 3 . 5 . 1  M e c h an i c al  H az ard s .    M e c h an i c al  h a z a r d s  ar e  c r e ate d
b y e q u i p m e n t wi th  s to r e d  e n e r g y ( m e c h a n i c al ,  r o b o ti c ,  e l e c tr i ‐

c a l ,  p n e u m ati c ,  o r  h yd r au l i c )  o r  e q u i p m e n t th at i s / was  e n e r ‐
g i z e d  i n  a n d  a r o u n d  th e  s u b j e c t s p ac e .  M e c h a n i c al  h az ar d s

h ave  th e  p o te n ti a l  to  c r u s h ,  b u r n ,  c u t,  s h e a r,  s tab ,  o r  o th e r wi s e
s tr i ke  o r  wo u n d  wo r ke r s  an d  i n c l u d e  r o tati n g  o r  o th e r  m o vi n g
e q u i p m e n t.  T h i s  e q u i p m e n t c an  b e  as s o c i ate d  wi th  e i th e r

m e c h a n i c al  p r o c e s s e s  th at take  p l ac e  i n  th e  s p ac e  o r  o th e r
m a c h i n e r y i n  th e  vi c i n i ty.

6 . 3 . 5 . 2  E l e c tri c al  H az ard s .    E l e c tr i c al  h az ar d s  a r e  c r e ate d  b y
a n  e l e c tr i c a l  c u r r e n t,  c h ar g e ,  o r  feld  c a p ab l e  o f c a u s i n g  i n j u r y.
Al l  e l e c tr i c al  s o u r c e s  s h o u l d  b e  tr e a te d  a s  a  p o te n ti a l  h az ar d ,

i n c l u d i n g  l o w-vo l ta ge  s o u r c e s .  L o w vo l tag e  d o e s  n o t m e a n  l o w
h a z a r d .  I f e l e c tr i c al  h az ar d s  ar e  p r e s e n t,  th e y s h o u l d  b e  e val u ‐
a te d  b y a qualifed  p e r s o n  as  to  th e  p o te n ti al  r i s k an d  c o n tr o l s

i n  a c c o r d an c e  wi th  NFPA 70E.  Vo l tag e  al o n e  d o e s  n o t d e te r ‐
m i n e  th e  s e ve r i ty o f e l e c tr i c a l  s h o c k.  T h e  th r e e  fa c to r s  th a t
d e te r m i n e  th e  s e ve r i ty o f e l e c tr i c al  s h o c k a r e  a s  fo l l o ws :

( 1 ) T h e  ac tu al  q u a n ti ty o f c u r r e n t ( am p e r e s )  fowing
th r o u g h  th e  b o d y

( 2 ) T h e  p a th  o f c u r r e n t th r o u gh  th e  b o d y
( 3 ) T h e  ti m e  th e  c u r r e n t fows  th r o u gh  th e  b o d y

6 . 3 . 5 . 2 . 1 *    As  e l e c tr i c i ty tr ave l s  fr o m  i ts  s o u r c e  an d  r e tu r n s  to
th at s o u r c e ,  e i th e r  th r o u gh  a wi r e ,  c o n d u c ti ve  m ate r i al ,  o r  th e
g r o u n d ,  i t m ake s  a c o m p l e te  c i r c u i t.  I f a n yth i n g ,  s u c h  a s  a

h u m an  b o d y,  c o m e s  i n  c o n tac t wi th  th e  c u r r e n t-c a r r yi n g  wi r e s
a n d  i s  gr o u n d e d ,  e l e c tr o c u ti o n  i s  p o s s i b l e .  E l e c tr i c i ty fo l l o ws  a l l
c o n d u c ti ve  p ath s  to  gr o u n d ,  n o t o n l y th e  p ath  o f l e as t r e s i s t‐

an c e .

6 . 3 . 5 . 3  P h ys i c al  H az ard s .

6 . 3 . 5 . 3 . 1    T h e s e  h az ar d s  i n c l u d e  h a z a r d s  o th e r  th a n  m e c h a n i ‐
c a l  o r  c h e m i c al  th at wo u l d  c au s e  h a r m  to  th e  b o d y,  i n c l u d i n g ,
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b u t n o t l i m i te d  to ,  n o i s e ,  e n gu l fm e n t,  fal l s ,  we t/ s l i c k s u r fac e s ,
s l i p / tr i p  h a z a r d s ,  l i gh ti n g ,  r ad i ati o n ,  vi b r ati o n ,  an d  e x tr e m e s  o f
te m p e r a tu r e  a n d  p r e s s u r e .  E n tr a p m e n t h a z a r d s  a r e  wh e r e  th e
s h a p e  o r  confguration  o f th e  ve s s e l  i ts e l f c an  e x e r t e n o u g h
fo r c e  o n  th e  b o d y to  c au s e  d e ath  b y s tr an g u l ati o n ,  c o n s tr i c ti o n ,
o r  c r u s h i n g  an d  m ay i n c l u d e  n a r r o w c r o s s  s e c ti o n s ,  s l o p i n g
foors,  fu n n e l i n g  confgurations,  o r  o th e r  i n te r n a l  confgura‐
tions.

6 . 3 . 5 . 3 . 2    P h ys i c a l  h az ar d s  i n c l u d e  e x p l o s i o n  a n d  fre  h az ar d s
c r e a te d  b y va r i o u s  c h e m i c al  a ge n ts ,  s u c h  a s  fammable  l i q u i d s ,
vap o r s ,  m i s ts ,  a n d  ga s e s ,  a s  we l l  a s  c o m b u s ti b l e  s e ttl e d  d u s t i n
e x c e s s  o f 1 ∕3 2  i n .  ( 0 . 7 9  m m ) ,  an d  a i r b o r n e  c o n c e n tr ati o n s  th a t
i m p ai r  vi s i b i l i ty to  l e s s  th an  5  ft ( 1 . 5  m )  a r e  i n d i c ato r s  o f p o te n ‐

ti al  e x p l o s i ve  c o n d i ti o n s .  C o n c e n tr a ti o n s  o f explosive/famma‐
ble  va p o r s  th a t h ave  r e ac h e d  th e i r  l o we r  e x p l o s i ve  l i m i t ( L E L )
a n d  h a ve  n o t e x c e e d e d  th e i r  u p p e r  e x p l o s i ve  l i m i t ( U E L )  ar e

c a p a b l e  o f e x p l o s i o n .  T h e r e  i s  n o  e ffe c ti ve  P P E  fo r  an  e x p l o s i ve
e n vi r o n m e n t;  e l i m i n ati o n ,  m i ti g ati o n ,  o r  c o n tr o l  i s  r e c o m m e n ‐
d e d .  Ge n e r al l y,  atm o s p h e r e s  th at h ave  r e a c h e d  1 0  p e r c e n t o f

th e i r  L E L  a re  c o n s i d e r e d  h az ar d o u s  an d  s h o u l d  r e q u i r e  ad d i ‐
ti o n a l  p r e c au ti o n s  an d  a c ti o n s  p r i o r  to  e n te r i n g a s p a c e .  L E L  i s
th e  l o we s t c o n c e n tr a ti o n  o f g as  o r  va p o r  i n  ai r  i n  wh i c h  b u r n ‐

i n g  wi l l  ta ke  p l ac e .

6 . 3 . 5 . 4  C h e m i c al  H az ard s .    T h e s e  h az ar d s  m ay a r i s e  fr o m
e x p o s u r e  to  c o n c e n tr ati o n s  o f g as e s ,  vap o r s ,  m i s ts ,  fu m e s ,

l i q u i d s ,  o r  d u s ts .  Ro u te s  o f e x p o s u r e  ar e  th r o u gh  i n h al a ti o n ,
a b s o r p ti o n  th r o u gh  s ki n  o r  m u c o u s  m e m b r a n e  ( e . g . ,  n o s e ,

th r o at,  e ye s ) ,  i n g e s ti o n ,  o r  i n j e c ti o n .  Al l  fo u r  r o u te s  o f e n tr y
s h o u l d  b e  c o n s i d e r e d  i n  th e  e val u ati o n  o f confned  s p a c e
h a z a r d s  as  fo l l o ws :

( 1 ) I n h a l ati o n  i s  th e  m o s t c o m m o n  wa y fo r  a to x i c  c h e m i c al
to  e n te r  th e  b o d y.  I n h a l e d  m ate r i a l s  a r e  i n  th e  fo r m  o f a
fu m e ,  d u s t,  ga s ,  m i s t,  o r  va p o r.

( 2 ) S ki n  ab s o r p ti o n  o c c u r s  wh e n  a  c h e m i c al ,  s u c h  as  a
s o l ve n t,  p as s e s  th r o u gh  th e  s ki n  an d  e n te r s  th e  b l o o d
s tr e am .  S o m e  d u s ts  an d  m i s ts ,  l i ke  p e s ti c i d e s ,  m a y d i s s o l ve

o n  m o i s t s ki n  an d  th e n  b e  a b s o r b e d .
( 3 ) I n g e s ti o n  o c c u r s  wh e n  wo r ke r s  d o  n o t wa s h  th e i r  h an d s

b e fo r e  e a ti n g o r  wh e r e  th e y d r i n k b e ve r ag e s  o r  s m o ke  i n
an  ar e a wh e n  h a z a r d o u s  c h e m i c al s  a r e  u s e d .

( 4 ) I n j e c ti o n  o c c u r s  wh e n  a c h e m i c al  e n te r s  th e  b o d y
th r o u gh  a b r e ak i n  th e  s ki n ,  typ i c a l l y b y a  s h a r p  o b j e c t.

6 . 3 . 5 . 4 . 1    C h e m i c a l  h a z a r d s  an d  o x yg e n  l e ve l s  m ay b e  m e as ‐
u r e d  u s i n g  atm o s p h e r i c  m o n i to r i n g d e vi c e s ,  s u c h  as  m u l ti -ga s

m e te r s ,  s i n gl e  g as  m o n i to r s ,  an d  c o l o r i m e tr i c  tu b e s .  T h e  fo l l o w‐
i n g a r e  typ e s  o f c h e m i c al  h a z a r d s :

( 1 ) S ys te m i c  p o i s o n s  a r e  m a te r i al s  th at d am ag e  h u m an
o r g an s  o r  s ys te m s ,  s u c h  a s  th e  ki d n e ys ,  l i ve r,  o r  c e n tr al

n e r vo u s  s ys te m .  C o m m o n  p o i s o n s  a n d  to x i c  c h e m i c al s
fo u n d  i n  o r  ar o u n d  confned  s p ac e s  i n c l u d e  c ar b o n

m o n o x i d e  fr o m  i n c o m p l e te  c o m b u s ti o n  ( e . g. ,  e n g i n e s  o r
fres) ,  h yd r o g e n  sulfde  fr o m  d e c a yi n g b i o l o gi c a l  m a te r i al
( e . g . ,  ro tti n g  fsh,  s e awe e d ,  g r ai n s ) ,  c l e an i n g  o p e r a ti o n s

( e . g. ,  to x i c  vo l a ti l e  o r g an i c  c o m p o u n d s ,  s o l ve n ts ) ,  an d
we l d i n g fu m e s  ( e . g. ,  h e avy m e tal s ) .

( 2 ) C o r r o s i ve s  a r e  c h e m i c al s  th a t c au s e  vi s i b l e  d e s tr u c ti o n  o f
l i vi n g  ti s s u e  at th e  s i te  o f c o n ta c t.  S o m e  e x am p l e s  ar e
m u r i ati c  ac i d ,  s u l fu r i c  a c i d ,  an d  l ye .

( 3 ) I r r i ta n ts  ar e  c h e m i c al s  th at ar e  n o t c o r r o s i ve  b u t m a y
c a u s e  a r e ve r s i b l e  infammatory e ffe c t o n  l i vi n g  ti s s u e s .
I r r i ta n ts  ar e  s i m i l ar  to  c o r r o s i ve s ,  b u t th e y ar e  we a ke r  i n

th e i r  e ffe c ts .  T h e i r  s i te s  o f ac ti o n  ar e  th e  s ki n ,  e ye s ,  an d
l u n g s .

6 . 3 . 5 . 5 *  Atm o s p h e ri c  H az ard s .    S ta ti s ti c s  i n d i c a te  th a t atm o s ‐
p h e r i c  h a z a r d s  ar e  th e  m o s t c o m m o n  c a u s e  o f d e ath  i n
confned  s p a c e s .  O x yge n  defciency a n d  e n r i c h m e n t atm o s ‐
p h e r e s  ar e  al s o  h az ar d o u s .  T h e  n o r m a l  a m o u n t o f o x yg e n  i s

2 0 . 8  p e r c e n t to  2 0 . 9  p e r c e n t i n  th e  a i r.  Wh e r e  o x yg e n  i s  l o we r
th a n  2 0 . 8  p e r c e n t,  th e r e  m a y b e  a  c h e m i c al  o r  p r o c e s s  c o n s u m ‐
i n g  o r  d i s p l ac i n g o x yg e n ;  wh e r e  i t i s  h i g h e r,  th e r e  m ay b e  a

s o u r c e  o f o x yge n  b e i n g  i n tr o d u c e d  to  th e  s p ac e .  O x yg e n  def‐
ciency m ay l e ad  to  atm o s p h e r e s  th a t c an n o t s u s ta i n  l i fe  an d
th a t m a y b e c o m e  i m m e d i ate l y d an g e r o u s  to  l i fe  an d  h e a l th .

O x yg e n -e n r i c h e d  atm o s p h e r e s  g r e ate r  th a n  2 2  p e r c e n t o x yge n
m a y i n c r e a s e  th e  r i s k o f a  fre  o r  e x p l o s i o n  h a z a r d  b y a l te r i n g
th e  p r o p e r ti e s  o f fammable  o r  c o m b u s ti b l e  s u b s tan c e s .

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

( 1 ) O x yg e n  defciency ( l e s s  th an  2 0 . 8  p e r c e n t) ,  wh i c h  m ay b e
c a u s e d  b y th e  fo l l o wi n g :

( a) O x yg e n  d i s p l a c e m e n t b y o th e r  g as e s  an d  va p o r s ,
s u c h  a s  i n e r t g as e s  o r  b y e vap o r a ti n g l i q u i d s

( b ) O x yg e n  c o n s u m p ti o n  th r o u g h  r u s ti n g  m e tal s
( o x i d ati o n ) ,  c o m b u s ti o n ,  r e s p i r a to r y c o n s u m p ti o n
b y wo r ke r s ,  o r  o r ga n i c  d e c ay o f aq u e o u s  m o l as s e s  o r

d r yi n g  o f p a i n ts
( c ) O x yg e n  a b s o r p ti o n  o r  a d s o r p ti o n ,  wh e r e  m o l e c u l e s

a d h e r e  to  th e  s u r fac e  o f a s o l i d  b o d y s u c h  a s  d am p
c a r b o n

( 2 ) * F l am m ab l e / e x p l o s i ve  atm o s p h e r e s ,  wh i c h  m a y b e  c a u s e d
b y th e  fo l l o wi n g:

( a) Vap o r i z a ti o n  o f fammable  l i q u i d s
( b ) B yp r o d u c ts  o f c h e m i c a l  r e ac ti o n s
( c ) F l am m ab l e  g as e s
( d ) E l e vate d  a i r b o r n e  c o n c e n tr ati o n s  o f c o m b u s ti b l e

d u s t
( e ) G as e s  fr o m  d e c o m p o s i ti o n

( 3 ) To x i c  a tm o s p h e r e s  c o n tai n i n g s u b s ta n c e s  th a t ar e  p o i s o n ‐
o u s  an d  m a y c au s e  i n j u r y o r  d e ath  i n d e p e n d e n t o f
o x yg e n  c o n c e n tr ati o n  i n  wh i c h  th e  e ffe c t o f c o n ta m i n a‐

ti o n  m ay b e  i m m e d i a te  ( a c u te )  o r  c u m u l ati ve  ( c h r o n i c )
( 4 ) H yp o b ar i c  a n d  h yp e r b ar i c  c o n d i ti o n s ,  wh i c h  m ay b e

p r e s e n t i n  h i gh  a n d  l o w a l ti tu d e s  an d  p r e s s u r i z e d  s p ac e s
a n d  m a y a l s o  affe c t atm o s p h e r i c  m o n i to r i n g d e vi c e s  (see
also A. 6. 3. 5. 5)

6 . 3 . 5 . 6  B i o l o gi c al  H az ard s .    B i o l o gi c al  h az ar d s  ar e  c r e a te d  b y
vi r u s e s ,  b a c te r i a,  fu n g i ,  p ar a s i te s ,  o r  o th e r  l i vi n g  o r ga n i s m s  th a t
m a y c au s e  d i s e as e  i n  h u m an s .  C o m m o n  s o u r c e s  o f b i o l o gi c al

h az ar d s  i n c l u d e  b o d i l y fuids  a n d  wa s te ,  i n s e c t b i te s  o r  s ti n g s ,
r a ts ,  s n a ke s ,  a n d  m i c r o b i a l  p ath o ge n s .  S o m e  b i o l o g i c al  m ate r i ‐
a l s ,  s u c h  a s  b ac te r i a  a n d  m o l d s ,  c an  b e  s am p l e d  a n d  th e n

an al yz e d  a t a m i c r o b i a l  l ab o r ato r y.  Al th o u g h  th e  r e s u l ts  m ay
take  ti m e ,  th e  d ata m ay as s i s t i n  d e te r m i n i n g a n d  d o c u m e n ti n g
p o te n ti a l  e x p o s u r e s .

6 . 3 . 5 . 7  P s yc h o l o gi c al  H az ard s .    Confned  s p ac e s ,  r e s tr i c te d
m o ve m e n t,  e x c e s s i ve  n o i s e ,  a n d  P P E  r e s tr i c ti o n  m a y c r e a te

p s yc h o l o g i c al  h az ar d s .  S o m e  E n tr a n ts  m ay e a s i l y b e c o m e  c l au s ‐
tr o p h o b i c  o r  s tr e s s e d ,  wh i c h  m ay c a u s e  th e m  to  h yp e r ve n ti l a te
a n d / o r  m ay al te r  th e i r  a b i l i ty to  r e as o n  a n d  m a ke  s o u n d  d e c i ‐

s i o n s .  E n tr an ts  e x h i b i ti n g p h ys i o l o g i c al  o r  o th e r  s i g n s  o f s tr e s s
s h o u l d  b e  d e n i e d  e n tr y o r  r e m o ve d  i m m e d i ate l y.
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6 . 4  H az ard  E val u ati o n .

6 . 4 . 1    F o l l o wi n g  h a z a r d  identifcation,  th e  E n tr y S u p e r vi s o r
s h o u l d  c o n d u c t a n  as s e s s m e n t to  d e te r m i n e  th e  ac tu al  an d
p o te n ti a l  r i s ks  to  E n tr a n ts  an d  o th e r  confned  s p a c e  wo r ke r s .
Ri s k as s e s s m e n t i s  a  p r o c e s s  i n  wh i c h  th e  e x p e c te d  s e ve r i ty o f
i l l n e s s ,  i n j u r y,  o r  p r o p e r ty d am a ge  th at a n  identifed  h az ar d
m a y c a u s e  i s  c o u p l e d  wi th  th e  p r o b a b i l i ty o f th a t l e ve l  o f h az ar d
o c c u r r i n g.  Ri s k as s e s s m e n t e n a b l e s  p r i o r i ti z ati o n  o f r e s o u r c e s
an d  i n d i c a te s  wh e th e r  o r  n o t a  h az ar d  n e e d s  to  b e  e l i m i n a te d
to  e s tab l i s h  a c c e p ta b l e  e n tr y p a r am e te r s .  I f th e  l e ve l  o f r i s k i s
gr e ate r  th a n  wh at i s  a c c e p ta b l e  ( as  d e s c r i b e d  i n  th e  O wn e r ’ s /
O p e r ato r ’ s  o r  E n tr an t E m p l o ye r ’ s  confned  s p a c e  p r o gr a m ) ,
c o n tr o l  m e as u r e s  s h o u l d  b e  d e te r m i n e d  b y th e  E n tr y S u p e r vi ‐
s o r  to  e l i m i n ate ,  m i ti g ate ,  o r  c o n tr o l  th e  r i s k to  an  ac c e p tab l e
l e ve l .

6 . 4 . 2    T h e  g e n e r al  s te p s  n e e d e d  to  p r o vi d e  ac c e p tab l e  e n tr y
c o n d i ti o n s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) Investigate thoroughly.  U s i n g  i n fo r m ati o n  i n  th i s  g u i d e ,
E n tr y S u p e r vi s o r s  s h o u l d  c o n d u c t a th o r o u g h  i n ve s ti g a‐
ti o n  o f e x i s ti n g  o r  p o te n ti al  h az ar d s  th at c o u l d  p o s e  a

d an g e r  to  E n tr an ts  a n d  confned  s p a c e  wo r ke r s .  E n tr y
S u p e r vi s o r s  s h o u l d  th e n  e n s u r e  e n tr y r e q u i r e m e n ts  a r e

d o c u m e n te d  o n  p e r m i ts  an d  th at E n tr an ts  a n d  wo r ke r s
kn o w wh at th e  h az ar d s  ar e ,  wh e r e  an d  wh e n  th e y m a y b e

l o c ate d  o r  e x p e c te d ,  a n d  wh at c o n tr o l  m e a s u r e s  ar e
ap p r o p r i a te  fo r  e a c h  h a z a r d .

( 2 ) Conduct a hazard evaluation to determine the risks.  E n tr y
S u p e r vi s o r s  s h o u l d  d e ve l o p  h a z a r d  s c e n a r i o s  th at

d e s c r i b e  th e  e n vi r o n m e n t,  th e  p o s s i b l e  e x p o s u r e s ,
a c ti o n s ,  o r  e ve n ts  th a t c o u l d  p r e c i p i tate  a  h a z a r d ,  a n d  th e

o u tc o m e  s h o u l d  th e  h a z a r d  o c c u r.  H az ar d  s c e n a r i o s
s h o u l d  d e te r m i n e  wh a t c a n  g o  wr o n g,  h o w th e  e ve n t m ay

o c c u r,  wh at th e  c o n s e q u e n c e s  m a y b e ,  an d  h o w l i ke l y th e
e ve n t i s  to  h ap p e n .  C o n s i d e r ati o n  s h o u l d  al s o  b e  g i ve n  to

th e  E n tr y S u p e r vi s o r s  a n d  E n tr a n ts  th e m s e l ve s  b e c au s e
th e i r  l e ve l  o f tr a i n i n g ,  e x p e r i e n c e ,  an d  u s e  o f P P E  c a n
c o n tr i b u te  to  o r  c r e ate  h a z a r d s  i n  an d  ar o u n d  confned

s p ac e s .  F o r  e x a m p l e ,  we a r i n g  c h e m i c al  p r o te c ti ve  c l o th ‐
i n g to  p r e ve n t s ki n  c o n ta c t fo r  a n  e x te n d e d  p e r i o d  o f

ti m e  i n  a  h o t e n vi r o n m e n t m ay c r e a te  h e at s tr e s s  h az ar d s .
( 3 ) * Assess and evaluate risks.  E n tr y S u p e r vi s o r s  s h o u l d  c o n d u c t

a r i s k as s e s s m e n t to  e val u ate  th e  h a z a r d s .  T h i s  as s e s s m e n t
s h o u l d  b e  b as e d  o n  th e  n e e d s  o f th e  s i tu ati o n  an d  th e
identifed  h a z a r d s .  E x a m p l e s  i n c l u d e  p e r fo r m i n g atm o s ‐

p h e r i c  m o n i to r i n g i n  th e  s p ac e  ( e . g . ,  fo r  o x yg e n  l e ve l s ,
fammability,  a n d  to x i c  c h e m i c al s )  an d  p e r fo r m i n g  a
vi s u al  i n s p e c ti o n  to  d e te r m i n e  i f th e r e  a r e  p h ys i c al

h a z a r d s .  T h e r e  a r e  n u m e r o u s  m e th o d s  fo r  c o n d u c ti n g
r i s k a s s e s s m e n ts ;  o n e  s u c h  m e th o d  i s  o u tl i n e d  i n  AN S I /

AI H A/ AS S P  Z 1 0 ,  Occupational Health and Safety Manage‐
ment Systems.

( 4 ) Prioritize the risks.  T h e  E n tr y S u p e r vi s o r  s h o u l d  p r i o r i ti z e
a n d  n o te  wh i c h  o f th e  h az ar d s  p o s e  th e  h i gh e s t r i s k an d
fo c u s  o n  e l i m i n ati n g ,  m i ti ga ti n g,  o r  c o n tr o l l i n g  th e m
frst.

( 5 ) Determine control measures.  E n tr y S u p e r vi s o r s  s h o u l d  kn o w
i t i s  al ways  b e s t to  e l i m i n ate  h az ar d s  o r  to  s u b s ti tu te  wi th  a
l e s s  h az ar d o u s  m a te r i al  o r  p r o c e s s  wh e r e ve r  p o s s i b l e ,

r e g ar d l e s s  o f th e  p r o b ab i l i ty o r  s e ve r i ty o f th e  h a z a r d .  I f
th at i s  n o t fe as i b l e ,  th e  n e x t b e s t s tr ate g y i s  to  d e te r m i n e

wh i c h  o f th e  fo l l o wi n g  c o n tr o l  m e a s u r e s  m a y r e d u c e
e x p o s u r e s ,  s tar ti n g  wi th  e n g i n e e r i n g c o n tr o l s ,  fo l l o we d  b y

a d m i n i s tr a ti ve  c o n tr o l s  an d  th e  u s e  o f P P E :

( a) Engineering controls.  E n gi n e e r i n g  c o n tr o l s  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 :

i . L o c al  e x h au s t ve n ti l a ti o n  to  r e m o ve  c o n tam i ‐
n a n ts

i i . G e n e r al  d i l u ti o n  ve n ti l a ti o n  to  s u p p l y fr e s h  ai r
to  th e  s p a c e

( b ) Administrative controls.  Ad m i n i s tr a ti ve  c o n tr o l s
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  th e  fo l l o wi n g :

i . Ro tati n g  e m p l o ye e s
i i . Re s tr i c ti n g ti m e  to  c o n tr o l  to x i c  c h e m i c al ,

n o i s e ,  o r  h e at e x p o s u r e s
i i i . P o s ti n g wa r n i n g  s i g n s  an d  e n s u r i n g  th at

p e r s o n n e l  a r e  tr ai n e d  h o w to  i d e n ti fy,  e va l u ‐
a te ,  an d  c o n tr o l  h az ar d s

i v. D e ve l o p i n g  an d  i m p l e m e n ti n g ap p r o p r i a te
confned  s p a c e ,  i s o l ati o n ,  h o t wo r k,  an d  o th e r
s a fe ty p r o gr a m s

( c ) Personal protective equipment.  P P E  s h o u l d  b e  u s e d
wh e n  e n g i n e e r i n g  a n d  a d m i n i s tr a ti ve  c o n tr o l s  a r e
n o t suffcient to  r e d u c e  o r  e l i m i n ate ,  m i ti g ate ,  o r

c o n tr o l  th e  h az ar d s ,  as  P P E  d o e s  n o t r e d u c e  o r
r e m o ve  th e  h az ar d .  (See also Chapter 8. )

( 6 ) Verify control measures.  E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e
th at th e  c o n tr o l  m e as u r e s  c h o s e n  d o  n o t i n tr o d u c e  ad d i ‐
ti o n a l  h a z a r d s  th at h a ve  a h i gh e r  l e ve l  o f r i s k o r  c h a n ge

th e  e x i s ti n g r i s k( s ) .  F o r  e x am p l e ,  i f ve n ti l ati o n  d u c ts
b l o c k th e  e x i t fo r  E n tr a n ts ,  i t m a y b e  d e te r m i n e d  th at th e

r i s k o f n o t h a vi n g th e  ve n ti l ati o n  o u twe i gh s  th e  r i s k p o s e d
b y th e  b l o c ke d  e x i t.

( 7 ) Determine if the level of risk is acceptable.  E n tr y S u p e r vi s o r s
s h o u l d  d e te r m i n e  i f th e  r i s k h a s  b e e n  r e d u c e d  to  a n
ac c e p tab l e  l e ve l ,  as  d e te r m i n e d  b y th e  o r g an i z a ti o n  o r  th e

s u p e r vi s o r,  wi th  th e  c o n tr o l  m e as u r e s  c h o s e n .  F o r  e x am ‐
p l e ,  th e  r i s k as s e s s m e n t m i gh t c o n c l u d e  th at a  c o m p l i c a‐

te d ,  r e d u n d an t ve n ti l ati o n  s ys te m  i s  r e q u i r e d  fo r  e n tr y.  A
fa c i l i ty i n -h o u s e  confned  s p ac e  e n tr y te a m  m i g h t
c o n c l u d e  th e y ar e  u n c o m fo r ta b l e  a n d  u n fa m i l i ar  wi th

i m p l e m e n ti n g  s u c h  a  s ys te m  an d  d e te r m i n e  th a t th e y wi l l
n o t c o m p l e te  th e  e n tr y;  i n s te a d ,  th e y c o n c l u d e  th e  r i s k i s

to o  g r e at an d  d e c i d e  to  n o t c o n d u c t e n tr y o p e r ati o n s ,
c h o o s i n g  i n s te a d  to  h i r e  a  p r o fe s s i o n a l  c o n tr ac to r.

( 8 ) Implement and train.  Afte r  th e  c o n tr o l s  ar e  i m p l e m e n te d ,
E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e  th at p e r s o n n e l  i n vo l ve d
i n  th e  e n tr y o p e r ati o n s  ar e  i n fo r m e d  o f th e  h a z a r d s ,  r i s k

as s e s s m e n t d e te r m i n ati o n s ,  an d  specifc  c o n tr o l  m e a s u r e s
an d  wh e th e r  th o s e  c o n tr o l  m e as u r e s  m ay p o s e  a  h az ar d .

( 9 ) Institute ongoing assessment.  E n tr y S u p e r vi s o r s  s h o u l d
e n s u r e  th at th e  identifcation  a n d  e val u a ti o n  o f h a z a r d s  i s

a n  o n go i n g  p r o c e s s  as  c o n d i ti o n s  o fte n  c h an g e  i n  a
confned  s p ac e  d u e  to  i n h e r e n t,  i n tr o d u c e d ,  an d  ad j ac e n t

h az ar d s .  E n tr y S u p e r vi s o r s  s h o u l d  c o n d u c t r e gu l a r  vi s u al
an d  atm o s p h e r i c  m o n i to r i n g  o f th e  s p ac e  to  e n s u r e

c o n d i ti o n s  d o  n o t c h an g e .  P e r s o n n e l  s h o u l d  b e  a war e
th at c h a n gi n g c o n d i ti o n s  m a y i n d i c ate  th e  n e e d  to  e vac u ‐

ate  th e  s p ac e  an d  r e -e va l u ate  i t.

6 . 5  C o m m u n i c ati o n s .    A vi tal ,  r e i te r a ti ve  p ar t o f r e d u c i n g
h a z ar d s  i s  c o m m u n i c a ti o n .  T h e  E n tr y S u p e r vi s o r  i s  r e s p o n s i b l e

fo r  c o m m u n i c a ti n g th e  identifed  h az ar d s ,  r i s ks ,  an d  s e l e c te d
c o n tr o l s  to  a l l  p e r s o n s  i n vo l ve d  wi th  th e  e n tr y i n to  o r  wo r ki n g
ar o u n d  a  confned  s p a c e .
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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  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

6 . 5 . 1    C o m m u n i c a ti o n s  m ay b e  ve r b al  o r  wr i tte n  th r o u gh  th e
u s e  o f p e r m i ts ,  ap p l i c ab l e  p r o g r am s ,  s afe  wo r k p r a c ti c e s ,  s i g n s
an d  p l a c ar d s ,  o r  a  j o b  h az ar d  an a l ys i s  ( J H A)  fo r m .  Al l  ve r b al
notifcation  o f h a z a r d s  s h o u l d  b e  d o c u m e n te d  i n  wr i ti n g.

6 . 5 . 2    T h e  a u th o r i z a ti o n  fo r  e n tr y p r o c e d u r e  a n d  p e r m i t
s h o u l d  o u tl i n e  h o w c o m m u n i c ati o n  d u r i n g th e  e n tr y,  wo r k,
an d  e x i t s tag e s  wi l l  b e  c o n d u c te d ,  e n s u r i n g  th a t au th o r i z e d
E n tr an ts  an d  Atte n d a n ts  c a n  m ai n ta i n  c o n ta c t d u r i n g e n tr y
an d  th r o u gh o u t th e  wo r k s h i ft.  Wh e r e  th e  p o te n ti al  e x i s ts  fo r
vo i c e  c o m m u n i c a ti o n s  to  b e  h am p e r e d  b y n o i s e ,  P P E ,  d i s tan c e ,
s p ac e  confguration,  o r  o th e r  b l o c ka ge ,  two  fo r m s  o f c o m m u n i ‐
c a ti o n  s h o u l d  b e  u s e d .

6 . 5 . 3    T h e  r i s ks  a n d  p o te n ti al  e x p o s u r e s  o f th e  e n tr y a s  we l l  a s
th e  s i g n s  an d  s ym p to m s  o f e x p o s u r e  n e e d  to  b e  c o m m u n i c ate d
to  th e  E n tr an t an d  th e  Atte n d an t.  T h e  E n tr y S u p e r vi s o r  s h o u l d
e n s u r e  th at th e y a r e  fam i l i ar  wi th  th e  e q u i p m e n t as s i g n e d ,  s u c h
as  P P E ,  atm o s p h e r i c  te s ti n g  e q u i p m e n t,  an d  th e  r e s c u e  e q u i p ‐
m e n t avai l ab l e ,  as  we l l  as  al ar m s  a n d  m e an s  o f c o m m u n i c ati o n .

6 . 5 . 4    E n tr a n ts  an d  Atte n d a n ts  s h o u l d  h ave  th e  ab i l i ty to
wi tn e s s  a n d  r e vi e w a n y te s ti n g r e s u l ts  c o n d u c te d ;  i f th at i s  n o t
d o n e ,  th e n  th e  r e s u l ts  n e e d  to  b e  c o m m u n i c ate d  to  th e m .

6 . 5 . 5    T h e  m e an s  o f r e s c u e  o r  r e c o ve r y a s  we l l  a s  th e  m e an s  o f
e gr e s s  s h o u l d  b e  c o m m u n i c ate d  to  al l  E n tr a n ts  an d  Atte n d an ts .

6 . 5 . 6    T h e  E n tr y S u p e r vi s o r  n e e d s  to  e n s u r e  th at th e  Atte n d ‐
an t( s )  h a s  th e  m e a n s  to  n o ti fy th e  d e s i g n ate d  r e s c u e  te a m ,  th e
notifcation  m e th o d  i s  o p e r ab l e ,  a n d  th e  r e s c u e  te a m  i s  a war e
o f th e  e n tr y.

6 . 5 . 7    Al l  p e r s o n n e l  i n vo l ve d  n e e d  to  b e  i n fo r m e d  o f o th e r  ke y
i n fo r m ati o n ,  gi ve n  th e  c i r c u m s ta n c e s  o f th e  p ar ti c u l ar  confned
s p ac e ,  to  e n s u r e  e m p l o ye e  s a fe ty.  T h i s  i n fo r m ati o n  i n c l u d e s ,
b u t i s  n o t l i m i te d  to ,  ad d i ti o n al  p e r m i ts  ( e . g. ,  h o t wo r k,  e l e c tr i ‐
c a l  wo r k,  l o c ko u t/ tag o u t) ,  o th e r  wo r k b e i n g p e r fo r m e d  i n  th e
vi c i n i ty o f th e  confned  s p a c e ,  fo r e c as te d  a tm o s p h e r i c  c o n d i ‐
ti o n s ,  an d  p as t c o n c e r n s  o r  i s s u e s  wi th  th e  s p ac e .

6 . 6  Re s o u rc e s .    T h e  r e s o u r c e s  c o n ta i n e d  i n  6 . 6 . 1  th r o u gh
6 . 6 . 4  ar e  i n te n d e d  to  p r o vi d e  g u i d an c e  i n  identifcation  o f
h a z a r d s  as s o c i ate d  wi th  confned  s p ac e s .

6 . 6 . 1  S afe ty D ata S h e e ts  ( S D S ) .    S a fe ty d a ta  s h e e ts  ( S D S )
s h o u l d  b e  avai l ab l e  a n d  r e vi e we d  fo r  s u b s tan c e s  th a t we r e  p r e vi ‐
o u s l y o r  a r e  c u r r e n tl y s to r e d  o r  u s e d  i n  a confned  s p a c e  b e i n g
e n te r e d ,  h a ve  b e e n  u s e d  to  p u r g e  a confned  s p a c e  b e i n g
e n te r e d ,  o r  ar e  b e i n g  b r o u gh t i n to  th e  s p ac e  b e i n g  e n te r e d .

6 . 6 . 1 . 1    S D S  s h o u l d  b e  r e vi e we d  o r  e val u ate d  to  d e te r m i n e ,  a t
a m i n i m u m ,  th e  fammability,  c o m b u s ti b i l i ty,  to x i c i ty,  as p h yx i a‐
ti o n  h az ar d ,  a n d  r e ac ti vi ty o f m a te r i al s .

6 . 6 . 1 . 2    Al l  h az ar d s  identifed  d u r i n g  th e  S D S  e va l u a ti o n
s h o u l d  b e  r e c o r d e d  o n  th e  confned  s p ac e  p e r m i t i n  ac c o r d ‐
an c e  wi th  C h a p te r  1 3  an d  e val u ate d  an d  c o n tr o l l e d  i n  ac c o r d ‐
an c e  wi th  C h ap te r s  7 ,  8 ,  a n d  9 .

6 . 6 . 2  B l u e p ri n ts  an d  S c h e m ati c s .    B l u e p r i n ts  an d  s c h e m a ti c s
m a y p r o vi d e  i n fo r m ati o n  a b o u t th e  c o n s tr u c ti o n ,  d i m e n s i o n s ,
an d  d i s ta n c e s  o f th e  s p a c e .  T h e y m a y fam i l i a r i z e  th e  E n tr a n t
wi th  e q u i p m e n t l o c a ti o n s ,  s i z e ,  p o we r  s o u r c e s ,  an d  s a fe ty
fe a tu r e s .

6 . 6 . 3  P l ac ard s  an d  M arki n gs .    P l a c ar d s  an d  m ar ki n g s  c an
p r o vi d e  E n tr a n ts  wi th  war n i n gs  fo r  specifc  h a z a r d s .

6 . 6 . 4  D e p ar tm e n t o f Tran s p o r tati o n  E m e rge n c y Re s p o n s e
G u i d e .    T h i s  gu i d e ,  wh i c h  p r o vi d e s  i n fo r m a ti o n  o n  m an y
h a z a r d o u s  s u b s tan c e s ,  i s  avai l ab l e  o n l i n e  at h ttp s : / /
www. p h m s a. d o t. g o v/ s i te s / p h m s a. d o t. go v/fles/docs/
ERG2016. p d f.

C h ap te r 7    Atm o s p h e ri c  M o n i to ri n g

7 . 1  G e n e ral .    T h e  p u r p o s e  o f th i s  c h ap te r  i s  to  o u tl i n e  th e
s te p s  n e c e s s ar y fo r  te s ti n g  an d  e val u ati n g  confned  s p a c e

atm o s p h e r e s  fo r  g as e o u s  h az ar d s  a n d  to  h e l p  d e te r m i n e  th e
e q u i p m e n t n e c e s s a r y fo r  th i s  ta s k.  T h i s  c h ap te r  d o e s  n o t c o ve r
e val u a ti n g o r  te s ti n g  fo r  n o n ga s e o u s  h az ar d s  s u c h  as  d u s ts ,

p ar ti c u l ate s ,  o r  o th e r  p o te n ti al  atm o s p h e r i c  h az ar d s .  I f p o te n ‐
ti a l  fo r  o th e r  n o n ga s e o u s  a tm o s p h e r i c  h a z a r d s  d o e s  e x i s t,  a
qualifed  p e r s o n  s h o u l d  b e  c o n s u l te d  r e ga r d i n g s a fe  wo r k p r ac ‐

ti c e s  i n  th e s e  e n vi r o n m e n ts .

7 . 2  P ro c e d u re s  fo r Atm o s p h e ri c  M o n i to ri n g.    Atm o s p h e r i c
m o n i to r i n g  s h o u l d  b e  p e r fo r m e d  u s i n g  th e  p r o c e d u r e s  d e ‐

s c r i b e d  i n  th i s  c h ap te r  p r i o r  to  an y confned  s p ac e  e n tr y to
d e te r m i n e  i f th e  atm o s p h e r e  wi th i n  th e  s p a c e  i s  s afe  fo r  e n tr y.

Atm o s p h e r i c  m o n i to r i n g m ay n o t b e  n e c e s s a r y i f th e  d o c u m e n ‐
te d  i n i ti a l  h a z a r d  e val u ati o n ,  a s  d e s c r i b e d  i n  C h a p te r  6 ,  h a s
d e te r m i n e d  th a t th e r e  i s  n o  p o te n ti al  fo r  a tm o s p h e r i c  h az ar d s

to  e x i s t i n  th e  s p a c e .  Atm o s p h e r i c  m o n i to r i n g  i s  p e r fo r m e d  fo r
th e  fo l l o wi n g  two  d i s ti n c t p u r p o s e s :

( 1 ) P r e -e n tr y te s ti n g
( 2 ) * C o n ti n u o u s  m o n i to r i n g o f th e  a tm o s p h e r e  wi th i n  th e

s p ac e  (see Section 7. 1 4)

7 . 3  P re - E n tr y Te s ti n g.    T h e  atm o s p h e r e  o f a confned  s p a c e
s h o u l d  b e  te s te d  fo r  al l  p o te n ti al  h az ar d o u s  atm o s p h e r i c

c o n tam i n a n ts  a s  identifed  i n  th e  i n i ti al  h az ar d  e va l u a ti o n  (see
Chapter 6) b e fo r e  e ac h  e n tr y b y a  Gas  Te s te r.  T h e  ap p r o p r i a te

te s ti n g  e q u i p m e n t s h o u l d  b e  u s e d  to  d e te r m i n e  th at th e  atm o s ‐
p h e r i c  c o n c e n tr a ti o n s  a t th e  ti m e  o f e n tr y ar e  wi th i n  th e  r a n ge
o f ac c e p tab l e  e n tr y c o n d i ti o n s  r e q u i r e d  b y th e  e n tr y p e r m i t (see

also 7. 1 4).  T h e  r e s u l ts  o f th e  te s ti n g  ( e . g . ,  ac tu al  ga s  c o n c e n tr a‐
ti o n s )  s h o u l d  b e  r e c o r d e d ,  a l o n g wi th  th e  s ti p u l ate d  ac c e p tab l e
e n tr y c o n d i ti o n s ,  a c c o r d i n g  to  th e  p e r m i t r e c o m m e n d a ti o n s  i n

C h ap te r  1 3 .  Al l  ga s  m o n i to r s  s h o u l d  b e  e q u i p p e d  wi th  th e
p r o p e r  s e n s o r s  to  d e te c t th e  p o te n ti a l  atm o s p h e r i c  h az ar d s
b e i n g te s te d  an d  certifed  fo r  u s e  i n  th e  e n vi r o n m e n t wh e r e

th e y a r e  b e i n g u s e d .  Re fe r  to  th e  ga s  m o n i to r  m a n u fac tu r e r ’ s
specifcations  a n d  h az ar d o u s  l o c ati o n  an d  i n tr i n s i c  s afe ty c e r ti f‐
i c ati o n s  a c c o r d i n g  to  th e  e l e c tr i c al  c o d e .

7 . 3 . 1    Al l  p o r tab l e  g as  m o n i to r s  u s e d  fo r  confned  s p a c e  a tm o s ‐
p h e r i c  m o n i to r i n g s h o u l d  b e  tu r n e d  o n  an d  z e r o e d  b y th e  Ga s

Te s te r  ac c o r d i n g  to  S e c ti o n  7 . 9 .

7 . 3 . 2    Al l  p o r ta b l e  ga s  m o n i to r i n g  e q u i p m e n t u s e d  fo r
confned  s p ac e  atm o s p h e r i c  m o n i to r i n g  s h o u l d  b e  b u m p  te s te d
an d  c al i b r ate d  a c c o r d i n g to  S e c ti o n s  7 . 8  an d  7 . 1 0 .

7 . 3 . 3    I f atm o s p h e r i c  m o n i to r i n g  i s  d o n e  fr o m  o u ts i d e  th e
confned  s p a c e ,  i n i ti a l  te s ti n g  s h o u l d  b e  p e r fo r m e d  wi th  a l l

ve n ti l a ti o n  c o n tr o l s  tu r n e d  o ff to  e n s u r e  te s ti n g  o f a  s ta ti c
a tm o s p h e r e  a n d  to  d e te r m i n e  th e  b ac kgr o u n d  ga s  c o n c e n tr a‐

ti o n  l e ve l s  i n  th e  e ve n t th at ve n ti l ati o n  fa i l s  d u r i n g  e n tr y.
H o we ve r,  afte r  i n i ti a l  te s ti n g i s  c o m p l e te d ,  th e  atm o s p h e r e
s h o u l d  b e  c o n ti n u o u s l y m o n i to r e d  wi th  th e  ve n ti l ati o n  c o n tr o l s

tu r n e d  o n  i f ve n ti l ati o n  i s  n e c e s s a r y a s  a m e a n s  to  m i ti g ate  th e
h a z a r d .

Full document details: NFPA 350 2022

http://www.avadocuments.com/doc/nfpa-350-2022
http://www.avadocuments.com/doc/nfpa-350-2022


S AF E  C O N F I N E D  S PAC E  E N T R Y AN D  WO RK350-20

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

7.3.4*    Te s ts  fo r  atm o s p h e r i c  h a z a r d s  s h o u l d  b e  c o n d u c te d  b y
th e  Ga s  Te s te r  s i m u l tan e o u s l y o r  i n  th e  fo l l o wi n g o r d e r :

( 1 ) Oxygen defciency and/or oxygen enrichment.  An  oxygen-
defcient atm o s p h e r e  r e p r e s e n ts  th e  m o s t c o m m o n
a tm o s p h e r i c  h az ar d  i n  confned  s p ac e s .  M o s t c o m b u s ti b l e

ga s  s e n s o r s  ar e  o x yg e n  d e p e n d e n t an d  m i g h t n o t p r o vi d e
r e l i a b l e  r e ad i n gs  i n  oxygen-defcient atm o s p h e r e s .  T h e r e ‐

fo r e ,  o x yg e n  c o n c e n tr a ti o n s  s h o u l d  b e  th e  frst h az ar d
te s te d  a n d  th e  c o n c e n tr a ti o n  r e c o r d e d  to  e n s u r e  th a t
suffcient o x yge n  i s  p r e s e n t fo r  p r o p e r  s e n s o r  o p e r a ti o n
ac c o r d i n g  to  th e  e q u i p m e n t m an u fa c tu r e r ’ s  r e c o m m e n ‐
d ati o n s .

( 2 ) Combustible or fammable mixtures.  C o m b u s ti b l e  g as e s  an d
vap o r s  p r e s e n t an  i m m e d i ate  th r e a t fo r  fre  an d  e x p l o s i o n
a n d  ar e  a  c o m m o n  a tm o s p h e r i c  h a z a r d  fo u n d  i n
confned  s p a c e s .

( 3 ) Toxic gases and vapors.  Te s ti n g  s h o u l d  b e  d o n e  a s  n e c e s s ar y
as  d e te r m i n e d  b y h a z a r d  identifcation  (see Chapter 6).

7.3.5    T h e  Gas  Te s te r  p e r fo r m i n g a tm o s p h e r i c  m o n i to r i n g
s h o u l d  b e  tr ai n e d  an d  kn o wl e d ge a b l e  a c c o r d i n g  to
S e c ti o n  7 . 1 0  an d  C h ap te r  1 1  wi th  r e g ar d  to  th e  p o te n ti al
atm o s p h e r i c  h az ar d s  an d  th e  specifc  m o n i to r  b e i n g  u s e d  to
te s t th e  confned  s p ac e .

7.3.5.1    T h e  Ga s  Te s te r  p e r fo r m i n g  atm o s p h e r i c  m o n i to r i n g
s h o u l d  ve r i fy th a t th e  m o n i to r  i s  fu n c ti o n i n g  p r o p e r l y (see
Sections 7. 8 and 7. 9),  h as  th e  ap p r o p r i a te  ac c e s s o r i e s  ( e . g . ,
flters,  tu b i n g ,  an d  p r o b e s )  an d  i s  e q u i p p e d  wi th  th e  p r o p e r
s e n s o r s  fo r  th e  identifed  an d  p o te n ti al  a tm o s p h e r i c  h az ar d s
re l ate d  to  th e  confned  s p ac e .  I n  a d d i ti o n ,  th e  G as  Te s te r
s h o u l d  h ave  an  u n d e r s tan d i n g  o f th e  e q u i p m e n t specifcations,
i n c l u d i n g ,  b u t n o t l i m i te d  to ,  r e s p o n s e  ti m e ,  m e as u r e m e n t
ra n ge ,  an d  o p e r ati n g  te m p e r a tu r e  (see Section 7. 4).

7.3.6    I f th e  confned  s p ac e  h a s  n o t b e e n  o p e n e d  o r  th e  atm o s ‐
p h e r e  i s  n o t i m m e d i a te l y ac c e s s i b l e  fo r  te s ti n g ,  th e  E n tr y
S u p e r vi s o r  s h o u l d  o p e n  th e  confned  s p ac e  j u s t e n o u g h  to
al l o w i n s e r ti o n  o f a  p r o b e  fo r  te s ti n g .  An y p o te n ti 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 ,  p r e s s u r e  a n d  e l e c tr i c  s h o c k
s h o u l d  b e  e l i m i n a te d ,  m i ti g ate d ,  o r  c o n tr o l l e d  p r i o r  to  o p e n ‐
i n g  th e  s p ac e .  S o m e  m an h o l e  c o ve r s  m ay h ave  a  s m a l l  o p e n i n g
o r  a n  e x i s ti n g  ftting  o r  c o n n e c ti o n  to  a l l o w th e  i n s e r ti o n  o f a
s a m p l i n g h o s e .

7.3.6.1    I f th e  e n tr an c e  to  th e  confned  s p a c e  c a n  b e  affe c te d
b y wi n d  o r  am b i e n t ai r  fow,  th e  Gas  Te s te r  s h o u l d  r e m ai n  o n
th e  u p wi n d  s i d e  o f th e  e n tr a n c e .

7.3.6.2    T h e  p u r p o s e  o f te s ti n g b e fo r e  c o m p l e te l y o p e n i n g  th e
confned  s p ac e  i s  to  p r e ve n t th e  c r e a ti o n  o f a n  i m m e d i ate l y
h a z a r d o u s  a tm o s p h e r e  e i th e r  i n s i d e  o r  o u ts i d e  th e  confned
s p ac e ,  o r  to  p r e ve n t d i l u ti o n  o f th e  atm o s p h e r e  i n s i d e  th e
s p ac e  wi th  o u ts i d e  a i r,  a n d  to  p r o te c t th e  p e r s o n n e l  o u ts i d e  th e
s p ac e .

7.3.7    As  m u c h  o f th e  confned  s p a c e ’ s  h o r i z o n tal  a n d / o r  ve r ti ‐
c a l  a r e a as  p o s s i b l e  s h o u l d  b e  te s te d  b y u s e  o f a  p u m p  an d
r e m o te  p r o b e  o r  s am p l e  h o s e  fr o m  th e  o u ts i d e  b e fo r e  th e
s p ac e  i s  e n te r e d  fo r  fu r th e r  te s ti n g.

7.3.8    Te s ti n g s h o u l d  i n c l u d e  al l  i r r e g u l ar  ar e a s  o f th e  confned
s p ac e  wh e r e  atm o s p h e r i c  h az ar d s  c o u l d  b e  p r e s e n t o r  c o u l d
ac c u m u l a te .  (See Section 7. 1 3. )

7.3.9*    I f e n tr y i n to  th e  confned  s p a c e  i s  r e q u i r e d  to  te s t th e
e n ti r e  a r e a,  th e  Gas  Te s te r,  e q u i p p e d  wi th  al l  a p p r o p r i ate  P P E

( e . g. ,  b r e a th i n g a i r,  h a r n e s s ,  l i fe l i n e ) ,  c an  e n te r  th e  s p a c e  to
c o m p l e te  th e  te s t,  wh i c h  wo u l d  i n c l u d e  i r r e gu l a r  a r e as  wh e r e

p o c ke ts  o f ga s  c o u l d  b e c o m e  tr ap p e d .  An  e n tr y p e r m i t a n d  an
Atte n d an t a r e  r e q u i r e d  fo r  th i s  o p e r a ti o n .  O n c e  th e  s p ac e  h a s
b e e n  c o m p l e te l y te s te d ,  i t s h o u l d  b e  ve n ti l a te d  ac c o r d i n g  to

C h ap te r  9  i n  o r d e r  to  e n s u r e  th a t a n y h a z a r d s  identifed  i n  th e
te s ti n g  ar e  p r o p e r l y c o n tr o l l e d .  T h e  Ga s  Te s te r  m u s t b e  tr a i n e d
an d  qualifed  a s  a n  E n tr an t i n  o r d e r  to  c o n d u c t i n te r n al  te s t‐

i n g.

7.3.10    Wh e r e  te s ti n g fo r  e n tr i e s  i n vo l vi n g a  ve r ti c al  d e s c e n t,
th e  a tm o s p h e r e  s h o u l d  b e  te s te d  u s i n g  a ga s  m o n i to r  wi th  a

r e m o te  s am p l i n g  p u m p  an d  h o s e  ac c o r d i n g  to  S e c ti o n  7 . 7 .  T h e
a tm o s p h e r e  s h o u l d  b e  te s te d  a t 4  ft ( 1 . 2  m )  i n te r val s  s tar ti n g  a t

th e  o p e n i n g  o f th e  s p a c e  a n d  wo r ki n g to wa r d s  th e  b o tto m  o f
th e  s p ac e .

7.3.11    I f th e  confned  s p ac e  r e q u i r e s  a  h o r i z o n ta l  e n tr y,  th e
a tm o s p h e r e  s h o u l d  b e  te s te d  u s i n g  a  g as  m o n i to r  wi th  a
s a m p l i n g p u m p  an d  r i g i d  s a m p l i n g p r o b e  ac c o r d i n g  to

S e c ti o n  7 . 7 .  T h e  atm o s p h e r e  s h o u l d  b e  te s te d  at 4  ft ( 1 . 2  m )
i n te r val s  wo r ki n g  i n war d  fr o m  th e  o p e n i n g o f th e  s p ac e .

7.3.12    T h e  Gas  Te s te r  p e r fo r m i n g  atm o s p h e r i c  m o n i to r i n g
s h o u l d  d o c u m e n t th e i r  i n i ti a l  r e s u l ts ,  i n c l u d i n g  al l  g as  r e a d ‐
i n gs ,  a n d  s i g n  th e  e n tr y p e r m i t,  wh i c h  s h o u l d  i n d i c a te  th e  d a te

an d  ti m e  o f th e  g as  te s t a n d  th e  s e r i a l  n u m b e r  o f th e  ga s  m o n i ‐
to r  u s e d  to  p e r fo r m  th e  te s t.

7.3.13    Wh e r e as  th e  p r e -e n tr y te s t d e te r m i n e s  th e  i n i ti al  ai r
q u al i ty b e fo r e  th e  confned  s p ac e  i s  e n te r e d ,  i t i s  i m p o r ta n t to
c o n ti n u o u s l y m o n i to r  fo r  c h an g e s  i n  th e  atm o s p h e r e  d u r i n g

wo r k o p e r a ti o n s  i n s i d e  th e  s p ac e  to  e n s u r e  th a t a  s afe  atm o s ‐
p h e r e  i s  m a i n tai n e d .  (See Section 7. 1 3. )

7.3.14    I f h az ar d o u s  atm o s p h e r i c  c o n d i ti o n s  as  d e s c r i b e d  i n
S e c ti o n  7 . 1 4  ar e  d e te c te d  d u r i n g  p r e -e n tr y te s ti n g ,  e n tr y s h o u l d
b e  p r o h i b i te d  u n ti l  c o r r e c ti ve  ac ti o n s  a r e  take n  a n d  r e te s ti n g
verifes  ac c e p tab l e  atm o s p h e r i c  c o n d i ti o n s  i n  a c c o r d a n c e  wi th

th e  ap p l i c ab l e  confned  s p a c e  p r o gr a m  an d  e n tr y p e r m i t.  E n tr y
i n to  th e  s p ac e  u s i n g a p p r o p r i a te  r e s p i r ato r y p r o te c ti o n  m ay b e

c o n s i d e r e d  ac c e p tab l e  c o r r e c ti ve  a c ti o n  p r o vi d e d  th e  atm o s ‐
p h e r e  d o e s  n o t c o n tai n  fammable  o r  c o m b u s ti b l e  va p o r s  i n

e x c e s s  o f th e  ac c e p tab l e  e n tr y c o n d i ti o n s .

7.3.14.1    Al th o u gh  th e  a c c e p ta b l e  e n tr y c o n d i ti o n s  i n
S e c ti o n  7 . 1 4  a r e  s e t as  tr i gg e r  p o i n ts  fo r  l i m i ti n g e n tr y i n to  a

s p ac e ,  a n y a tm o s p h e r i c  c o n d i ti o n s  fo u n d  to  b e  o u ts i d e  th e
n o r m al l y e x p e c te d  r e a d i n gs  s h o u l d  b e  e val u a te d  th e  Ga s  Te s te r

an d  E n tr y S u p e r vi s o r  to  d e te r m i n e  i f a  p o te n ti al  h a z a r d  e x i s ts .
F o r  e x am p l e ,  an  o x yg e n  r e ad i n g o f 2 0 . 5  p e r c e n t s h o u l d  b e
i n ve s ti g ate d  to  d e te r m i n e  i f a n  unidentifed  h a z a r d  h a s  c a u s e d

o x yge n  d e p l e ti o n  fr o m  th e  n o r m a l  c o n c e n tr ati o n  o r  i f th e
o x yg e n  r e a d i n g  h as  b e e n  infuenced  b y r e l ati ve  h u m i d i ty o r
a tm o s p h e r i c  p r e s s u r e  i n  th e  s p a c e .

7.3.15    An y c h an g e  i n  atm o s p h e r i c  m e as u r e m e n ts  th a t o c c u r
d u r i n g e n tr y o p e r a ti o n s  s h o u l d  b e  r e p o r te d  i m m e d i ate l y to  th e

E n tr y S u p e r vi s o r.  T h e  n e w te s t r e s u l ts  s h o u l d  b e  r e c o r d e d  to
d o c u m e n t th e  c h a n ge  i n  c o n c e n tr a ti o n  a n d  th e  ti m e  th e
c h a n ge  o c c u r r e d .

7.3.15.1    I f an y r e s u l ts  fr o m  a tm o s p h e r i c  m o n i to r i n g  e x c e e d
th e  ac c e p tab l e  l i m i ts  fo r  e n tr y r e q u i r e d  b y th e  e n tr y o r  h o t

wo r k p e r m i t (see Section 7. 1 4),  al l  wo r k wi th i n  th e  confned
s p ac e  s h o u l d  c e as e  a n d  th e  s p ac e  s h o u l d  b e  e vac u ate d  i m m e d i ‐
a te l y.
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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  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 2 0 2 2  E d i t i o n

7 . 4  S e l e c ti o n  an d  Typ e s  o f M o n i to rs .

7 . 4 . 1  G e n e ral .    A g as  m o n i to r  s h o u l d  b e  s e l e c te d  b as e d  o n  th e
p o te n ti a l  h az ar d s  identifed  d u r i n g th e  i n i ti a l  h az ar d  e va l u a ti o n
o f th e  confned  s p a c e .  T h e  p o te n ti al  a tm o s p h e r i c  h az ar d s
s h o u l d  b e  defned  i n  ac c o r d a n c e  wi th  C h ap te r  6 .  O n c e  th e
atm o s p h e r i c  h az ar d s  p r i o r  to  e n tr y an d  i n  o r  a r o u n d  th e  s p a c e
ar e  d e te r m i n e d ,  th e  p r o p e r  m o n i to r  c an  b e  s e l e c te d .

7 . 4 . 2  S e l e c ti o n  o f M o n i to r.    Confned  s p a c e  m o n i to r s  s h o u l d
b e  c a l i b r a te d ,  d i r e c t-r e ad i n g ,  c o n ti n u o u s -m o n i to r i n g g as  m o n i ‐
to r s .  T h e  m o n i to r  s h o u l d  d e te c t fo r  o x yge n  ( O 2 )  c o n te n t,  fam‐

mable  g as e s  a n d  vap o r s  ( L E L ) ,  an d  p o te n ti al  to x i c  ga s e s ,  al l  o f
wh i c h  ar e  m i n i m u m  r e q u i r e m e n ts .  T h e  h a z a r d  e val u ati o n  wi l l
d e te r m i n e  i f i t i s  n e c e s s a r y to  m o n i to r  fo r  specifc  ga s e s ,  i n c l u d ‐
i n g ,  b u t n o t l i m i te d  to ,  c a r b o n  m o n o x i d e  ( C O ) ,  h yd r o g e n
sulfde  ( H 2 S ) ,  am m o n i a ( N H 3 ) ,  o r  VO C s  s u c h  as  b e n z e n e .  E a c h

o f th e s e  h az ar d o u s  ga s e s  c a n  re q u i r e  u n i q u e  s e n s o r  te c h n o l o g y
to  b e  d e te c te d  p r o p e r l y.  I n  ad d i ti o n ,  r e al -ti m e  a n d  i n te gr a te d
m o n i to r i n g  o f o th e r  p o te n ti al  atm o s p h e r i c  h a z a r d s ,  s u c h  a s

we l d i n g fu m e s  a n d  p a r ti c u l ate s ,  m i g h t b e  n e c e s s ar y p e r  th e
h a z a r d  identifcation  an d  h a z ar d  e va l u ati o n .

7 . 4 . 3  P o r tab l e  vs .  Fi x e d  M o n i to rs .    P o r ta b l e  ga s  m o n i to r s
s h o u l d  b e  u s e d  fo r  confned  s p a c e  e n tr y atm o s p h e r i c  m o n i to r ‐

i n g .  I n  confned  s p ac e s  wh e r e  fxed  g as  d e te c to r s  a r e  i n s ta l l e d ,
p o r ta b l e  g as  m o n i to r s  s h o u l d  b e  u s e d  fo r  p r e -e n tr y te s ti n g an d
e i th e r  c ar r i e d  i n to  o r  wo r n  b y th e  E n tr an t i n  th e  s p a c e .

7 . 4 . 4  M o n i to r Ac c u rac y.

7 . 4 . 4 . 1    D i r e c t-r e a d i n g  g as  m o n i to r s  u s e d  to  e val u ate  o r  ve r i fy
confned  s p a c e  atm o s p h e r e s  s h o u l d  p r o vi d e  a r e ad i n g  a c c u r ac y

o f ± 2 0  p e r c e n t o r  b e tte r  o f th e  ac tu a l  g as  c o n c e n tr a ti o n  i n  a l l
u s e  c o n d i ti o n s  th a t a r e  c o ve r e d  wi th i n  th e  m o n i to r s ’  o p e r a ti n g
specifcations.

7 . 4 . 4 . 2    T h e  Ga s  Te s te r  s h o u l d  ve r i fy th at g as  m o n i to r s  u s i n g
c o r r e l a ti o n  o r  r e s p o n s e  fa c to rs  to  d e te r m i n e  th e  l e ve l  o f a ga s

o r  vap o r  c o n c e n tr ati o n  d i ffe r e n t fr o m  th at fo r  wh i c h  th e  s e n s o r
o r  ga s  m o n i to r s  i s  c a l i b r a te d  h a ve  an  ac c u r a c y o f ± 3 0  p e r c e n t
o r  b e tte r  wi th  th e  c o r r e l a ti o n  fa c to r  a p p l i e d .  F o r  e x am p l e ,  a

m o n i to r  e q u i p p e d  wi th  a  P h o to i o n i z ati o n  D e te c to r  ( P I D )  c a l i ‐
b r a te d  to  i s o b u tyl e n e  c an  b e  u s e d  to  d e te c t th e  l e ve l  o f
tr i c h l o r o e th yl e n e  i n  a confned  s p a c e .  T h e  m o n i to r  r e ad i n g

s h o u l d  b e  m u l ti p l i e d  b y a c o rr e l a ti o n  o r  r e s p o n s e  fac to r,  s p e c i ‐
fed  b y th e  m an u fa c tu r e r,  to  d e te r m i n e  th e  r e l ati ve  c o n c e n tr a‐
ti o n  o f tr i c h l o r o e th yl e n e  i n  th e  s p ac e .  T h e  ac c u r a c y o f th e

va l u e  afte r  th e  r e a d i n g  h a s  b e e n  m u l ti p l i e d  b y th e  c o r r e l a ti o n
fac to r  s h o u l d  b e  b e tte r  th an  ± 3 0  p e r c e n t.  T h e  ga s  m o n i to r
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  fo r  i n fo r m a ti o n  r e l ate d  to

r e s p o n s e  fac to r s  an d  ga s  m o n i to r  p e r fo r m a n c e .

7 . 4 . 4 . 3    I n  ad d i ti o n  to  th e  ac c u r a c y s tate d  i n  7 . 4 . 4 . 1  an d
7 . 4 . 4 . 2 ,  th e  Ga s  Te s te r  s h o u l d  b e  a war e  o f th e  specifc  ga s  m o n i ‐

to r ’ s  c a p ab i l i ti e s  as  d i s c u s s e d  i n  7 . 4 . 5  th r o u gh  7 . 4 . 9 .

7 . 4 . 5  L i m i ts  o f D e te c ti o n .    T h e  m i n i m u m  d e te c ti o n  l i m i t
( M D L ) ,  wh i c h  i s  th e  s m a l l e s t l e ve l  o f a ga s  th at c an  b e  d e te c te d
wi th i n  th e  specifed  a c c u r ac y o r  r e p e atab i l i ty o f th e  m o n i to r,

s h o u l d  b e  l e s s  th an  2  p e r c e n t fo r  o x yg e n ,  2  p e r c e n t L E L  fo r
c o m b u s ti b l e  ga s e s ,  an d  at l e as t o n e  o r d e r  o f m ag n i tu d e  l o we r
th an  th e  p u b l i s h e d  o c c u p ati o n al  e x p o s u r e  l i m i t ( O E L )  o r

th r e s h o l d  l i m i t val u e  ( T LV) ,  wh i c h e ve r  i s  l o we r,  fo r  to x i c  g as e s .
T h e  l e ve l s  c an  b e  d e te r m i n e d  fr o m  m a n u fac tu r e r s ’  specifca‐
tions.  F o r  e x am p l e ,  th e  c u r r e n t O S H A O E L  fo r  c h l o r i n e  ( C l 2 )

i s  a c e i l i n g  l i m i t o f 1 . 0  p p m .  T h e  M D L  fo r  a c h l o r i n e  m o n i to r
s h o u l d  b e  l e s s  th an  o r  e q u a l  to  1 0  p e r c e n t o f 1 . 0  p p m ,  o r  0 . 1

p p m .  L o we r  M D L s  p r o vi d e  fo r  g r e ate r  r e ad i n g s ta b i l i ty an d
confdence  a r o u n d  ga s  c o n c e n tr ati o n  ac ti o n  p o i n ts  an d  r e d u c e
o r  e l i m i n a te  fa l s e  o r  n u i s an c e  a l ar m s  d u e  to  d e te c to r  o r  s e n s o r

i n s ta b i l i ty.

7 . 4 . 6  M e as u ri n g Ran ge .    T h e  ga s  m o n i to r  m e as u r i n g  r an g e  fo r
d e te c ti n g  ta r ge te d  ga s  h az ar d s  s h o u l d  b e  kn o wn  an d  verifed  to
p r o p e r l y e va l u ate  al l  p o te n ti al  h az ar d s .  Ga s  m o n i to r  an d  s e n s o r
m e a s u r i n g  r a n ge s  s h o u l d  b e  a m i n i m u m  o f 0  p e r c e n t to

2 5  p e r c e n t fo r  o x yg e n ,  0  p e r c e n t to  1 0 0  p e r c e n t L E L  fo r
c o m b u s ti b l e  g as e s ,  a n d  a  m i n i m u m  o f z e r o  to  a  va l u e  g r e ate r
th a n  o r  e q u al  to  th e  I D L H  l e ve l  fo r  to x i c  ga s  h a z a r d s  wh e n

p o s s i b l e .  T h e s e  l e ve l s  c an  b e  d e te r m i n e d  fr o m  m an u fa c tu r e r s ’
specifcations.  I t i s  p r e fe r a b l e  to  u s e  ga s  m o n i to r s  wi th  b r o ad e r
m e a s u r i n g  r a n ge s  s o  th a t atm o s p h e r e s  wi th  c o n tam i n an ts  th a t

a r e  o u ts i d e  n o r m a l  l i m i t val u e s  c a n  b e  p r o p e r l y e val u a te d ,
p r o p e r  m i ti g ati o n  p r o c e d u r e s  c an  b e  e s tab l i s h e d  an d  fo l l o we d ,
an d  p r o p e r  P P E  c an  b e  i s s u e d  an d  u s e d .

7 . 4 . 7  I n te r fe re n c e s .

7 . 4 . 7 . 1    T h e  Gas  Te s te r  s h o u l d  b e  a war e  o f g as e s ,  o th e r  th a n
th e  tar g e te d  s e n s o r  g as ,  th at c an  i n te r fe r e  wi th  th e  g as  m o n i to r

a n d  c au s e  e r r o n e o u s  s e n s o r  r e a d i n g s .  F o r  e x a m p l e ,  typ i c al
c a r b o n  m o n o x i d e  s e n s o r s  wi l l  p r o d u c e  an  e r r o n e o u s  r e s p o n s e
wh e n  e x p o s e d  to  h yd r o ge n .  I t i s  i m p o r ta n t th at th e  Ga s  Te s te r

u n d e r s tan d  al l  kn o wn  p o te n ti al  a tm o s p h e r i c  c o n tam i n an ts  i n
th e  s p a c e ,  wh e th e r  o r  n o t th e y p r e s e n t a h a z a r d  to  th e  E n tr an t,
an d  th e  e ffe c t th e  p ar ti c u l ar  c o n tam i n a n t m i g h t h a ve  o n  th e

g as  m o n i to r.  T h e  g as  m o n i to r ’ s  p e r fo r m an c e  wi th  r e g ar d  to
i n te r fe r i n g  ga s e s  s h o u l d  b e  verifed  b y th e  Gas  Te s te r  wi th  th e
ga s  m o n i to r  o r  s e n s o r  m an u fa c tu r e r.

7 . 4 . 7 . 2    T h e  Gas  Te s te r  s h o u l d  b e  a war e  th at c e r tai n
c o m p o u n d s  c a n  p o s i ti ve l y i n te r fe r e  wi th  g as  m o n i to r  o r  s e n s o r

r e a d i n gs  i n  s u c h  a  wa y th at r e a d i n g s  a p p e ar  gr e a te r  th a n  a c tu al
ta r ge t ga s  c o n c e n tr ati o n s .  U n l e s s  th e  p r e s e n c e  a n d  c o n c e n tr a‐
ti o n  o f a p o s i ti ve l y i n te r fe r i n g  ga s  c a n  b e  defnitively identifed

a n d  confrmed,  ap p r o p r i ate  a c ti o n  s h o u l d  b e  take n  b y th e
E n tr y S u p e r vi s o r  to  ad d r e s s  th e  s i tu ati o n  a n d  d e te r m i n e  th e
tr u e  c o n te n ts  an d  c o n c e n tr a ti o n  o f h az ar d s  i n  th e  atm o s p h e r e

b e i n g te s te d .

7 . 4 . 7 . 3    T h e  Gas  Te s te r  s h o u l d  b e  awar e  th a t c e r tai n
c o m p o u n d s  c an  n e ga ti ve l y i n te r fe r e  wi th  ga s  m o n i to r  o r  s e n s o r

r e ad i n gs  i n  s u c h  a  way th a t r e a d i n g s  ap p e ar  l o we r  th a n  ac tu al
ta r ge t ga s  c o n c e n tr a ti o n s .  I n  th e  e ve n t th a t a kn o wn  n e g ati ve l y

i n te r fe r i n g ga s  i s  b e l i e ve d  to  b e  p r e s e n t,  th e  r e s u l ti n g  r e ad i n g
fr o m  th e  c o n c e n tr ati o n  o f th at i n te r fe r i n g g as  s h o u l d  b e  ad d e d
to  th e  g as  m o n i to r  r e ad i n g fo r  th e  tar g e t g as  b y th e  Ga s  Te s te r

a n d  th e  s u m  o f th e  two  va l u e s  a c c e p te d  a s  th e  ac tu a l  c o n c e n tr a‐
ti o n  o f th e  tar g e t g as  p r e s e n t.  T h e  E n tr y S u p e r vi s o r  s h o u l d
th e n  d e te r m i n e  th e  p r o p e r  a c ti o n s  an d  p r o c e d u r e s  to  b e

fo l l o we d  as  a r e s u l t.

7 . 4 . 7 . 4    Al te r n ati ve  o r  a d d i ti o n al  te s t m e th o d s  a s  d e te r m i n e d
b y th e  E n tr y S u p e r vi s o r  a n d  Gas  Te s te r,  i n c l u d i n g,  b u t n o t l i m i ‐

te d  to ,  c o l o r i m e tr i c  tu b e s  a n d  gr a b  b ag  s am p l i n g,  s h o u l d  b e
u s e d  i n  c o n j u n c ti o n  wi th  a  g as  m o n i to r  to  i d e n ti fy o th e r

c o n tam i n a n ts  i n  th e  s p a c e  an d  ve r i fy th e  ac tu al  c o n c e n tr a ti o n
o f th e  tar g e te d  h az ar d s .  (See Section 7. 5. )

7 . 4 . 7 . 5    C o m m o n l y kn o wn  r e a s o n s  fo r  s e n s o r  i n te r fe r e n c e
s h o u l d  b e  l i s te d  i n  th e  g as  m o n i to r  u s e r ’ s  m an u a l  o r  o th e r wi s e
p r o vi d e d  b y th e  ga s  m o n i to r ’ s  m a n u fac tu r e r.
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7 . 4 . 7 . 6    Ga s  m o n i to r  o r  s e n s o r  r e ad i n g s  c a n  b e  affe c te d  b y
r ad i o  fr e q u e n c y i n te r fe r e n c e  ( RF I )  o r  o th e r  e l e c tr o m ag n e ti c
i n te r fe r e n c e  ( E M I ) .

7 . 4 . 7 . 6 . 1    Ga s  m o n i to r s  u s e d  to  e val u ate  o r  ve r i fy confned
s p ac e  atm o s p h e r e s  s h o u l d  b e  certifed  b y th e  m a n u fac tu r e r  to
te s t an d  p e r fo r m  i n  a c c o r d an c e  wi th  r e l e van t g u i d e l i n e s  fo r
RF I  a n d  E M I .

7 . 4 . 7 . 6 . 2    C a r e  s h o u l d  b e  ta ke n  to  ke e p  ga s  m o n i to r s  i s o l ate d
fr o m  p o te n ti a l  s o u r c e s  o f RF I  a n d  E M I  a s  m u c h  a s  p o s s i b l e
d u r i n g u s e .  As  a  r u l e ,  p o r ta b l e  e l e c tr o n i c  g as  m o n i to r s  s h o u l d
n o t b e  u s e d  wi th i n  1 8  i n .  ( 0 . 4 7  m )  o f th e  a n te n n a  o f a  tr a n s m i t‐
ti n g m o b i l e  o r  h an d h e l d  r ad i o .

7 . 4 . 8  E n vi ro n m e n tal  Fac to rs .    P o r tab l e  g as  m o n i to r s  c a n  b e
affe c te d  b y e n vi r o n m e n ta l  fa c to r s ,  i n c l u d i n g,  b u t n o t l i m i te d
to ,  te m p e r a tu r e ,  r e l ati ve  h u m i d i ty,  a n d  atm o s p h e r i c  p r e s s u r e .

7 . 4 . 8 . 1    Al l  g as  m o n i to r s  o r  s e n s o r s  u s e d  fo r  e val u ati o n  o r  ve r i ‐
fcation  s h o u l d  c o m p e n s a te  fo r  th e  e ffe c ts  o f te m p e r atu r e  o n
th e  r e ad i n g s  th r o u g h o u t th e  fu l l  m e as u r i n g r a n ge  o f th e  s e n s o r
an d  th e  fu l l  o p e r a ti n g te m p e r atu r e  r a n ge  o f th e  ga s  m o n i to r.

7 . 4 . 8 . 2    T h e  e ffe c ts  o f te m p e r atu r e  as  we l l  a s  th e  e ffe c ts  o f
c h a n ge s  i n  r e l ati ve  h u m i d i ty a n d  a tm o s p h e r i c  p r e s s u r e  o n  ga s
m o n i to r  r e a d i n gs  s h o u l d  b e  identifed  a n d  u n d e r s to o d  i n
ac c o r d an c e  wi th  th e  m an u fac tu r e r ’ s  p r o d u c t r e c o m m e n d a‐
ti o n s .

7 . 4 . 9  Al ar m  I n d i c ati o n s .

7 . 4 . 9 . 1    Ga s  m o n i to r s  s h o u l d  h ave  s i m u l tan e o u s ,  m u l ti p l e
al a r m  i n d i c ato r s ,  i n c l u d i n g  a u d i b l e ,  vi s i b l e ,  o r  vi b r a ti n g al ar m s
to  i n d i c ate  th e  c o n d i ti o n s  i n  7 . 4 . 9 . 2  th r o u g h  7 . 4 . 9 . 6 .

7 . 4 . 9 . 2    P o r tab l e  g as  m o n i to r s  s h o u l d  h ave  n o t o n l y p r e s e t
al a r m  val u e s  b u t al s o  m a n u a l  al a r m  val u e s  th at a l l o w th e  u s e r  to
s e t a l ar m s  a t specifc  l e ve l s .  I t i s  c r i ti c a l  th at a  qualifed  h e al th
an d  s a fe ty p r o fe s s i o n a l  b e  c o n s u l te d  to  d e te r m i n e  th e  l e ve l  at
wh i c h  ga s  m o n i to r  o r  s e n s o r  al ar m s  s h o u l d  b e  s e t fo r  specifc
ap p l i c a ti o n s .

7 . 4 . 9 . 3    P o r tab l e  ga s  m o n i to r s  s h o u l d  h a ve  a t l e as t two  l e ve l s  o f
i n s ta n ta n e o u s  a l ar m s  fo r  al l  s e n s o r s ,  i n c l u d i n g o x yge n ,  L E L ,
an d  to x i c s .

7 . 4 . 9 . 4    P o r tab l e  g as  m o n i to r s  s h o u l d  h a ve  a l ar m s  to  i n d i c a te
th a t th e  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 )  fo r  to x i c  g as e s  h a s
b e e n  e x c e e d e d .

7 . 4 . 9 . 5    P o r tab l e  ga s  m o n i to r s  s h o u l d  h a ve  ti m e  we i gh te d  a ve r ‐
ag e  ( T WA)  al ar m s  fo r  to x i c  g as e s  — typ i c a l l y a n  8 -h o u r  a ve r ‐
age .

7 . 4 . 9 . 6    Ga s  m o n i to r s  s h o u l d  h a ve  al ar m s  to  al e r t th e  Ga s
Te s te r  to  o th e r  c o n d i ti o n 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 w b atte r y
( 2 ) L o w fow — fo r  ga s  m o n i to r s  th at h a ve  r e m o te  s am p l i n g

p u m p s
( 3 ) C al i b r ati o n  fa i l u r e / p as t d u e
( 4 ) B u m p  te s t p a s t d u e

7 . 5  O th e r M o n i to r Typ e s .    I f th e  confned  s p a c e  c o u l d  p o te n ‐
ti a l l y h ave  atm o s p h e r i c  h az ar d s  th at c u r r e n t g as -m o n i to r i n g
te c h n o l o g y c a n n o t d e te c t,  o th e r  typ e s  o f d e te c ti o n  e q u i p m e n t
s h o u l d  b e  u ti l i z e d  to  as s e s s  th e  a tm o s p h e r e .  S u c h  p o te n ti a l  ai r
c o n tam i n a n ts  c o u l d  i n c l u d e  u n c o m m o n  c h e m i c a l s ,  p ar ti c u ‐

l ate s ,  an d ,  i n  s o m e  c a s e s ,  u n kn o wn  ai r  c o n tam i n an ts .  C o l o r i ‐
m e tr i c  d e te c to r  tu b e s  an d  i n d u s tr i al  h ygi e n e  s a m p l i n g ar e  two

m e th o d s  th at c a n  b e  u ti l i z e d  to  d e te r m i n e  th e  l e ve l  o f h az ar d s
th a t c u r r e n tl y avai l ab l e  e l e c tr o n i c  m o n i to r s  c an n o t d e te c t.  Al s o ,
r e al - ti m e  p ar ti c u l ate  m o n i to r s  m a y b e  u s e d  to  d e te r m i n e  th e
l e ve l s  o f i n h a l a b l e  an d  r e s p i r ab l e  p ar ti c u l ate s  i n  th e  s p ac e .  I n

o th e r  c as e s ,  i n te g r ate d  a i r  s a m p l i n g m ay b e  r e q u i r e d  fo r  ac ti vi ‐
ti e s  s u c h  as  we l d i n g ,  s a n d i n g,  an d  g r i n d i n g .

7 . 5 . 1  P h o to i o n i z ati o n  D e te c to rs  ( P I D s ) .    B r o a d b an d  s e n s o r s
ar e  a b l e  to  r e s p o n d  to  m o r e  th a n  o n e  to x i c  c h e m i c al  i n  r e al
ti m e .  P h o to i o n i z ati o n  d e te c to r s  ( P I D s )  a r e  a  c o m m o n  e x am p l e

o f th i s  te c h n o l o g y.  T h e y p r o vi d e  a s i n g l e  c u m u l a ti ve  r e ad i n g
fo r  a l l  c h e m i c al s  th a t th e y d e te c t,  an d  a r e  u n a b l e  to  i s o l ate  th e
c o n s ti tu e n ts  o f a n  a tm o s p h e r e  c o n tai n i n g  a m i x tu r e  o f g as e s  o r

to  d e te r m i n e  th e  i d e n ti ty o f an  o th e r wi s e  unidentifed  c h e m i ‐
c a l .  H o we ve r,  th e y c a n  a l e r t th e  g as  te s te r  to  th e  p r e s e n c e  o f
s o m e  c h e m i c a l s  a n d  m an y VO C s  th a t wo u l d  o th e r wi s e  go  u n d e ‐

te c te d  b y a s ta n d a r d  m u l ti - ga s  m o n i to r.

7 . 5 . 2  C o l o ri m e tri c  D e te c to r Tub e s .    C o l o r i m e tr i c  d e te c to r
tu b e s  th a t ar e  s e l e c te d  fo r  p a r ti c u l a r  c h e m i c a l s  c a n  s o m e ti m e s

b e  u s e d  fo r  s c r e e n i n g  p u r p o s e s .  T h e s e  tu b e s ,  wh i c h  a r e  u s u al l y
m a d e  o f g l a s s ,  c h an g e  c o l o r  a c c o r d i n g  to  th e  c o n c e n tr a ti o n

l e ve l  o f th e  m e a s u r e d  c o n tam i n an t.  Ai r  i s  d r awn  th r o u gh  th e
tu b e  wi th  a  b e l l o w o r  m a n u al  as p i r ati o n  p u m p .

7 . 5 . 2 . 1    D e te c to r  tu b e s ,  wh e n  u s e d ,  s h o u l d  b e  u s e d  b y th e  Ga s
Te s te r  a c c o r d i n g to  th e  m a n u fac tu r e r s ’  specifcations  an d
i n s tr u c ti o n s .  M o s t d e te c to r  tu b e  m an u fa c tu r e r s  r e q u i r e  th at

o n l y th e i r  b r an d  o f p u m p  b e  u s e d  i n  c o n j u n c ti o n  wi th  th e
d e te c to r  tu b e  to  o b tai n  a c c u r ate  m e a s u r e m e n ts .

7 . 5 . 2 . 2    P r i o r  to  u s e ,  d e te c to r  tu b e  p u m p s  s h o u l d  b e  l e a k-
c h e c ke d  b y th e  Ga s  Te s te r.  T h i s  i s  typ i c a l l y d o n e  b y c o m p r e s s ‐
i n g  th e  b e l l o ws  fu l l y,  th e n  i n s e r ti n g  an  u n b r o ke n  tu b e  an d

r e l e as i n g  th e  b e l l o ws  to  s e e  i f th e y e x p an d .  I f th e r e  ar e  n o
l e aks ,  th e  b e l l o ws  wi l l  r e m ai n  fu l l y c o m p r e s s e d .

7 . 5 . 2 . 3    I f r e m o te  m e a s u r e m e n ts  to  a confned  s p a c e  a r e  m ad e
fr o m  o u ts i d e  th e  s p a c e ,  th e  d e te c to r  tu b e  s h o u l d  b e  a ttac h e d  to
th e  e n d  o f th e  s am p l i n g  h o s e  a n d  n o t n e ar  th e  p u m p .  O th e r ‐
wi s e ,  th e  ai r  i n  th e  tu b i n g  wi l l  b e  m e as u r e d  r ath e r  th an  a i r  i n

th e  confned  s p ac e ,  r e s u l ti n g  i n  e r r o n e o u s  m e a s u r e m e n ts .

7 . 5 . 2 . 4 *    M o s t c o l o r i m e tr i c  te s t m e th o d s  ar e  b e s t u s e d  fo r
s c r e e n i n g  p u r p o s e s  b e c au s e  th e y a r e  typ i c a l l y o n l y ac c u r a te  to

wi th i n  ±  2 5  p e r c e n t.  To  e n s u r e  s afe ty,  2 5  p e r c e n t s h o u l d  b e
ad d e d  to  th e  r e ad i n g to  d e te r m i n e  th e  l e ve l  o f to x i c  g as  i n  th e
confned  s p a c e .

7 . 5 . 3 *  I n d u s tri al  H ygi e n e  M o n i to ri n g.    I f d i r e c t-r e ad i n g  ga s
m o n i to r s  o r  c o l o r i m e tr i c  tu b e s  ar e  n o t a va i l a b l e  to  a s s e s s  th e

p o te n ti a l  h az ar d ,  l ab o r ato r y-b as e d  i n d u s tr i al  h ygi e n e  m o n i to r ‐
i n g  wi th  i n tr i n s i c al l y s a fe  b a tte r y-o p e r ate d  p u m p s  a n d  var i o u s

a i r-c o n ta m i n an t c o l l e c ti o n  flters,  tu b e s ,  i m p i n ge r s ,  o r  o th e r
d e vi c e s ,  s u c h  as  vac u u m  c a n i s te r s ,  s h o u l d  b e  u s e d .  T h e y m i g h t
b e  th e  o n l y m e an s  avai l a b l e  to  m e as u r e  ai r  c o n tam i n a n ts .

7 . 6  I n tri n s i c  S afe ty.    T h e  G as  Te s te r  s h o u l d  e n s u r e  th at a l l
m o n i to r s  u s e d  to  te s t fo r  a tm o s p h e r i c  h a z a r d s  wi th i n  a
confned  s p a c e  s h o u l d  b e  certifed  b y a n ati o n a l l y r e c o g n i z e d

te s ti n g  l ab o r ato r y ( N RT L )  a s  i n tr i n s i c al l y s afe  fo r  u s e  i n  th e
s p ac e  a c c o r d i n g to  th e  classifcation  o f h az ar d o u s  atm o s p h e r e s

i n  NFPA 70.  (See Chapter 8. )

7 . 7  P e rs o n al  M o n i to ri n g Ve rs u s  Re m o te  S am p l i n g.    D i r e c t-
r e a d i n g g as  m o n i to r s  c an  b e  u s e d  i n  d i ffe r e n t confgurations.
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D i ffu s i o n  o r  p as s i ve  ( p e r s o n al )  m o n i to r s  wo r k b as e d  o n  u n as s i s ‐
te d  e x p o s u r e  o f th e  g as  s e n s o r s  to  th e  a m b i e n t e n vi r o n m e n t.
T h e  s e n s o r s  s e n s e  th e  i m m e d i ate  am b i e n t e n vi r o n m e n t
s u r r o u n d i n g th e  g as  m o n i to r.  Re m o te  s a m p l i n g o r  a s a m p l e
d r aw m o d e  u ti l i z e s  e i th e r  a m a n u al  o r  a n  au to m ati c  p u m p .  T h e
p u m p ,  atta c h e d  o r  i n te r n al  to  th e  g as  m o n i to r,  d r a ws  ai r
th r o u g h  a  p r o b e  a n d  tu b i n g i n to  th e  g as  m o n i to r  an d  d i r e c tl y
o n to  th e  s e n s o r s ,  wh i c h  a l l o ws  th e  g as  m o n i to r  to  s e n s e  th e
e n vi r o n m e n t awa y fr o m  wh e r e  th e  g as  m o n i to r  i s  l o c a te d .

7 . 7 . 1 *    I n  a l l  c as e s ,  r e m o te  s am p l i n g  s h o u l d  b e  d o n e  p r i o r  to
e n te r i n g a confned  s p a c e .  T h e  g as  m o n i to r  a n d  i ts  d i s p l ay
s h o u l d  b e  i n  d i r e c t s i g h t o f th e  Ga s  Te s te r  at al l  ti m e s  d u r i n g
te s ti n g .  T h e  Gas  Te s te r  s h o u l d  r e m a i n  o u ts i d e  th e  confned
s p ac e  wi th  th e  ga s  m o n i to r  c o n n e c te d  to  a p u m p ,  a  defned
l e n gth  o f tu b i n g,  an d  a p r o b e .  T h e  Gas  Te s te r  s h o u l d  i n s e r t th e
p r o b e  a n d  tu b i n g i n to  th e  confned  s p ac e  to  th e  p o i n t fa r th e s t
fr o m  th e  e n tr y.

7 . 7 . 1 . 1 *  Tu b i n g L e n gth  an d  Re s p o n s e  T i m e s .    T h e  G as  Te s te r
s h o u l d  e n s u r e  th at ad e q u ate  ti m e  i s  al l o we d  to  c o m p l e te l y
p u r g e  th e  s a m p l e  tu b i n g o f al l  r e s i d u a l  a i r  a n d  e n s u r e  th at a
fu l l  r e ad i n g  i s  o b ta i n e d  d u r i n g  r e m o te  s am p l i n g  o p e r ati o n s .
M o s t au to m ati c  p u m p s  d r a w at ap p r o x i m ate l y 2  s e c / ft
( 7  s e c / m )  o f s a m p l e  tu b i n g .  T h e r e fo r e ,  th e  Ga s  Te s te r  s h o u l d
al l o w 2  s e c  fo r  e ve r y fo o t ( 7  s e c  fo r  e ve r y m e te r )  o f s am p l e
p r o b e  an d  tu b i n g  u s e d ,  p l u s  th e  n o r m al  ga s  m o n i to r  r e s p o n s e
ti m e  fo r  th e  ai r  fr o m  th e  s am p l i n g  ar e a  to  b e  te s te d  b y th e
s e n s o r s .  T h e  g as  m o n i to r  m an u fac tu r e r  s h o u l d  b e  c o n s u l te d
fo r  i n s tr u c ti o n s  o n  r e m o te  s am p l i n g  an d  g as  m o n i to r  r e s p o n s e
ti m e .

7 . 7 . 1 . 2    T h e  Ga s  Te s te r  s h o u l d  c o n s u l t th e  g as  m o n i to r  m an u ‐
fac tu r e r ’ s  i n s tr u c ti o n s  to  d e te r m i n e  th e  p r o p e r  typ e  o f s a m p l e
tu b i n g o r  p r o b e  to  b e  u s e d  to  d e te c t specifc  h az ar d s  b e c au s e
s o m e  g as e s  c a n  b e  ab s o r b e d  i n to  specifc  typ e s  o f tu b i n g ,  wh i c h
wo u l d  p r o d u c e  e r r o n e o u s  r e ad i n gs .

7 . 7 . 2    Ga s  m o n i to r s  u s e d  b y confned  s p a c e  p e r s o n n e l  fo r
p e r s o n a l  m o n i to r i n g  m a y b e  u s e d  i n  e i th e r  d i ffu s i o n  o r  as p i r a‐
te d  m o d e .

7 . 7 . 2 . 1    Confned  s p ac e  E n tr a n ts  s h o u l d  we a r  a g as  m o n i to r  a t
al l  ti m e s  d u r i n g  e n tr y.  I t i s  c r i ti c a l  th a t th e  m o n i to r  o r  s am p l e
i n p u t d o e s  n o t g e t c o ve r e d  b y c l o th i n g  o r  P P E  to  e n s u r e  th at
th e  atm o s p h e r e  i s  m e a s u r e d  p r o p e r l y.

7 . 7 . 2 . 2    A d i r e c t-r e a d i n g  g as  m o n i to r  s h o u l d  e i th e r  b e  wo r n  b y
th e  confned  s p ac e  Atte n d a n t o r  p l a c e d  i n  th e  a r e a o u ts i d e  th e
confned  s p a c e .  T h i s  wo u l d  a l l o w th e  Atte n d a n t to  m o n i to r  th e
e n vi r o n m e n t o u ts i d e  th e  confned  s p ac e  to  m ake  s u r e  i t i s  n o t
c h a n gi n g.  I f ve n ti l ati o n  i s  e x h au s ti n g  to x i c  m ate r i a l s  o u ts i d e
th e  s p ac e ,  i t c o u l d  affe c t th e  ar e a i m m e d i a te l y o u ts i d e  th e
s p ac e ,  i n c l u d i n g th e  Atte n d an t,  e ve n  i f th e  confned  s p ac e  i ts e l f
i s  n o t s h o wi n g  e l e vate d  r e a d i n gs .  L i ke wi s e ,  i f a to x i c  o r  c o m b u s ‐
ti b l e  atm o s p h e r e  d e ve l o p s  o u ts i d e  th e  confned  s p a c e ,  i t c o u l d
affe c t th e  e n vi r o n m e n t i n  th e  confned  s p a c e .  T h e  s o o n e r  th e
Atte n d an t c a n  b e  m a d e  awa r e  o f c h an g e s ,  th e  s o o n e r  a  d e c i s i o n
c a n  b e  m ad e  wh e th e r  o r  n o t to  s to p  o p e r a ti o n s  an d  va c ate  th e
s p ac e .

7 . 8  M o n i to r C al i b rati o n .

7 . 8 . 1 *    A c al i b r ate d ,  d i r e c t- r e ad i n g ga s  m o n i to r  s h o u l d  b e  u s e d
fo r  e n tr y i n to  a confned  s p a c e .  A c a l i b r a te d  ga s  m o n i to r  i s  o n e
th a t h a s  c o m p l e te d  a  s p an  c a l i b r a ti o n  fu n c ti o n  b e fo r e  i t i s  p u t
i n to  s e r vi c e .  E x e c u ti n g  a s p a n  c a l i b r a ti o n  i s  th e  b e s t wa y to
e n s u r e  th e  u n i t i s  r e a d i n g  c o n c e n tr a ti o n s  as  d e s i gn e d  a n d  i s

c o n d u c te d  b y e x p o s i n g a  d i r e c t-r e ad i n g  ga s  m o n i to r  ( o r
s e n s o r s )  to  a  defned  c o n c e n tr ati o n  o f c a l i b r a ti o n  ga s .  P r i o r  to
s tar ti n g  a s p an  c a l i b r a ti o n ,  th e  d i r e c t-r e ad i n g  g as  m o n i to r

s h o u l d  h ave  a z e r o  c al i b r ati o n  p e r fo r m e d  i n  a c l e a n -ai r  e n vi ‐
r o n m e n t,  p r e fe r ab l y o u td o o r s  a n d  u p wi n d  fr o m  an y s o u r c e s  o f
a i r  c o n ta m i n an ts .

7 . 8 . 1 . 1    T h e  g as  m o n i to r  s h o u l d  b e  p r o g r am m e d  to  d e te c t a
s e t c o n c e n tr a ti o n  o f specifc  g as e s  a l i g n e d  to  th e  confguration

o f th e  g as  m o n i to r  fo r  c al i b r ati o n  p u r p o s e s .  F o r  e x am p l e ,  th e
g as  m o n i to r  m i gh t b e  p r o g r am m e d  to  r e ad  2 0 . 9  p e r c e n t
o x yg e n  ( O 2 ) ,  3 2  p e r c e n t m e th a n e  ( L E L ) ,  2 5  p p m  h yd r o g e n
sulfde  ( H 2 S ) ,  an d  5 0  p p m  c ar b o n  m o n o x i d e  ( C O )  d u r i n g th e
c a l i b r a ti o n  p r o c e s s .  T h e  ga s  m o n i to r  i s  th e n  e x p o s e d  to  a b l e n d

o f th e  s am e  c al i b r ati o n  ga s e s  wi th  i d e n ti c al l y defned  c o n c e n ‐
tr ati o n s .  T h e  ga s  m o n i to r  th e n  “ c al i b r ate s ”  wh at i t i s  p r o gr a m ‐
m e d  to  s e e  a ga i n s t wh a t i t i s  b e i n g  e x p o s e d  to .  T h i s  i s  a  s p an

c a l i b r a ti o n .  T h r o u gh  th i s  p r o c e s s ,  th e  ga s  m o n i to r  wi l l  e i th e r
p as s  o r  fai l  th e  s p a n  c al i b r ati o n .  I f th e  c al i b r ati o n  o r  th e  ga s
m o n i to r  fai l s ,  th e  u n i t s h o u l d  b e  r e m o ve d  fr o m  s e r vi c e  an d

ta gg e d  fo r  m a i n te n an c e .  I f th e  ga s  m o n i to r  p a s s e s ,  i t i s  r e a d y
fo r  confned  s p ac e  m o n i to r i n g .

7 . 8 . 1 . 2    T h e  g as  m o n i to r  i n s tr u c ti o n  m an u al  o r  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  to  d e te r m i n e  th e  p r o p e r  ga s e s  an d
c o n c e n tr a ti o n s  to  b e  u s e d  fo r  m o n i to r  c a l i b r a ti o n .  C a l i b r a ti o n

ga s  c an  va r y d e p e n d i n g  o n  i ts  m an u fa c tu r e r.  T h e r e  a r e  d i ffe r ‐
e n t typ e s  o f c o m b u s ti b l e  g as e s  u s e d  i n  c al i b r ati o n  g as  b l e n d s
( e . g . ,  p e n ta n e ,  p r o p an e ,  an d  m e th an e ) .  E ac h  g as  m o n i to r

d i ffe r s  o n  wh i c h  typ e  o f c o m b u s ti b l e  ga s  s h o u l d  b e  u s e d  to
m o s t ac c u r ate l y c al i b r ate  i ts  c o m b u s ti b l e  s e n s o r s .  T h e  m an u fa c ‐
tu r e r ’ s  r e c o m m e n d ati o n s  s h o u l d  a l wa ys  b e  fo l l o we d .  I f a ga s

m o n i to r  m a n u fac tu r e r  p r o vi d e s  i ts  o wn  c a l i b r a ti o n  g as  fo r  th e
m o n i to r,  th a t ga s  s h o u l d  b e  u s e d .  T h i s  e n s u r e s  th a t th e  c al i b r a‐
ti o n  g as  c yl i n d e r s  h a ve  g o n e  th r o u g h  a q u a l i ty as s u r a n c e

p r o gr a m  i n  al i gn m e n t wi th  th e  g as  m o n i to r.

7 . 8 . 2    C a l i b r a ti o n  r e s u l ts  s h o u l d  b e  d o c u m e n te d .  S o m e  d i r e c t-
r e ad i n g g as  m o n i to r s  h ave  a d ata-l o g g i n g  fe a tu r e  th at d o c u ‐

m e n ts  th e  c al i b r ati o n  p r o c e s s ,  wh i c h  c an  b e  d o wn l o a d e d  fr o m
th e  g as  m o n i to r  an d  s to r e d  e l e c tr o n i c a l l y.  O th e r wi s e ,  th e

fo l l o wi n g  m o n i to r  c al i b r ati o n  d ata s h o u l d  b e  d o c u m e n te d
m a n u al l y:

( 1 ) D ate  o f te s t
( 2 ) S e r i a l  n u m b e r  o f g as  m o n i to r  an d  s e n s o r s  te s te d
( 3 ) S e r i a l  n u m b e r  o f a n y d o c ki n g / c a l i b r a ti o n  s tati o n  u s e d  to

p e r fo r m  th e  te s t o r  n a m e  o f i n d i vi d u a l  c o n d u c ti n g  a
m a n u a l  te s t

( 4 ) Typ e  an d  c o n c e n tr ati o n  o f e ac h  ga s  u s e d  to  c o n d u c t th e
te s t

( 5 ) T h e  re s u l t o f th e  te s t fo r  e ac h  s e n s o r  i n  th e  ga s  m o n i to r
te s te d

7 . 8 . 3    T h e  qualifed  p e r s o n  p e r fo r m i n g c al i b r ati o n  s h o u l d
e n s u r e  th a t th e  g as  m o n i to r  i s  p r o g r am m e d  to  s e n s e  th e  ga s
c o n c e n tr a ti o n s  l i s te d  o n  th e  c yl i n d e r  l a b e l .

7 . 8 . 4    T h e  qualifed  p e r s o n  p e r fo r m i n g th e  c al i b r ati o n  s h o u l d
e n s u r e  th at th e  c al i b r ati o n  ga s  c yl i n d e r  h as  n o t e x p i r e d .  Ga s

c yl i n d e r s  typ i c al l y h ave  a  s h e l f l i fe  o f 2  ye a r s  o r  l e s s  — d e p e n d ‐
i n g o n  th e  typ e  o f ga s  i n  th e  c yl i n d e r.  T h e  qualifed  p e r s o n
s h o u l d  u n d e r s ta n d  th a t c al i b r ati n g  wi th  e x p i r e d  g as  m a y r e s u l t

i n  i n a c c u r ate  c a l i b r a ti o n  a n d  i s  n o t ac c e p tab l e .

7 . 8 . 5    Wh e n  a  m an u a l  s p an  c al i b r ati o n  i s  c o n d u c te d ,  th e  q u al i ‐
fed  p e r s o n  p e r fo r m i n g th e  c a l i b r a ti o n  s h o u l d  e n s u r e  th at th 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  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

r e gu l ato r  an d  tu b i n g m e e t th e  g as  m o n i to r  m a n u fac tu r e r ’ s
r e c o m m e n d a ti o n s  fo r  th e  ga s e s  b e i n g c a l i b r a te d .  Re gu l ato r s
c a n  c o m e  i n  a  va r i e ty o f m ate r i al s  an d  fow r ate s .  I f th e  m a n u ‐
fa c tu r e r  specifes  a 0 . 5  l i te r s  p e r  m i n u te  ( L P M )  fow r ate ,  a
r e gu l ato r  wi th  th at fow r a te  s h o u l d  b e  u s e d .  I f th e  m an u fa c ‐
tu r e r  o f th e  ga s  m o n i to r  s u p p l i e s  r e gu l ato r s ,  a  r e g u l ato r  fr o m
th a t m an u fa c tu r e r  s h o u l d  b e  u s e d .  A m an u fac tu r e r  th at r u n s
th e  q u al i ty a s s u r an c e  p r o gr a m s  fo r  a l l  o f i ts  c o m p o n e n ts  h e l p s
e n s u r e  a  m o r e  a c c u r ate  c al i b r ati o n  p r o c e s s  an d  r e s u l ts  i n  fe we r
tr o u b l e s h o o ti n g  q u e s ti o n s .

7 . 8 . 6    T h e  qualifed  p e r s o n  c an  p e r fo r m  g as  m o n i to r  s p a n  c a l i ‐
b r a ti o n  u ti l i z i n g  an  au to m ate d  d o c ki n g o r  c a l i b r a ti o n  s tati o n .
T h e  qualifed  p e r s o n  s h o u l d  b e  a war e  th at a  d o c ki n g s ta ti o n
m a d e  b y o n e  m a n u fac tu r e r  s h o u l d  n o t b e  u s e d  to  c al i b r ate
an o th e r  m a n u fac tu r e r ’ s  ga s  m o n i to r.  T h e  qualifed  p e r s o n
s h o u l d  e i th e r  e n s u r e  th at th e  c a l i b r a ti o n  i s  d o c u m e n te d  b y th e
d o c ki n g s ta ti o n  a u to m a ti c a l l y o r  m a n u al l y d o c u m e n t th e  c a l i ‐
b r a ti o n .

7 . 9  Z e ro i n g.    P r i o r  to  c o n d u c ti n g an y a tm o s p h e r i c  m o n i to r ‐
i n g ,  th e  Gas  Te s te r  s h o u l d  z e r o  th e  g as  m o n i to r  i n  a kn o wn
c l e an -a i r  e n vi r o n m e n t ac c o r d i n g to  th e  m a n u fac tu r e r ’ s  r e c o m ‐
m e n d ati o n s  an d  i n s tr u c ti o n s .

7 . 1 0  B um p  Te s ti n g.

7 . 1 0 . 1 *    Ga s  m o n i to r s  u s e d  fo r  atm o s p h e r i c  m o n i to r i n g o f
confned  s p ac e s  s h o u l d  b e  b u m p  te s te d  b y th e  Ga s  Te s te r  p r i o r
to  e a c h  d a y’ s  u s e .  A b u m p  te s t i s  a b r i e f e x p o s u r e  o f th e  ga s
m o n i to r / s e n s o r s  to  specifed  ta r ge t g as ( e s )  to  ve r i fy s e n s o r  an d
al a r m  fu n c ti o n al i ty.  I t i s  n o t i n te n d e d  to  m e a s u r e  th e  a c c u r ac y
o f th e  g as  m o n i to r / s e n s o r s .  T h e  o n l y way to  e n s u r e  th a t a  p o r t‐
ab l e  g as  m o n i to r  wi l l  r e s p o n d  to  th e  tar g e te d  g as  i s  to  te s t i t
wi th  a kn o wn  c o n c e n tr ati o n  o f th a t ga s  o r  an  ac c e p tab l e  s u r r o ‐
ga te  ga s  ( i . e . ,  a g as  d i ffe r e n t fr o m  th e  e x p l i c i t tar g e t g as  fo r  th e
s e n s o r ) .  A typ i c al  b u m p  te s t take s  3 0  to  4 5  s e c o n d s  an d  i s  a  c r i t‐
i c al  s te p  to  e n s u r i n g th e  g as  m o n i to r  i s  fu n c ti o n i n g  s i n c e  i t wa s
l as t u s e d  o r  c a l i b r a te d .

7 . 1 0 . 2    A g as  m o n i to r  b u m p  te s t s h o u l d  b e  p e r fo r m e d  b y th e
Gas  Te s te r  p r i o r  to  d a i l y u s e  u s i n g  an  a u to m a te d  d o c ki n g  o r
b u m p  te s t/ c a l i b r a ti o n  s tati o n  o r  b y m a n u a l  ap p l i c ati o n  o f ga s
to  th e  s e n s o r s .

7 . 1 0 . 3    T h e  Ga s  Te s te r  s h o u l d  p e r fo r m  th e  te s t b y ap p l yi n g a
kn o wn  c o n c e n tr ati o n  o f e ac h  o f th e  tar g e t g as e s  to  th e  ga s
m o n i to r / s e n s o r s  i n d i vi d u al l y o r  i n  c o m b i n ati o n  a n d  ve r i fyi n g
th at e a c h  s e n s o r  r e s p o n d s  i n  a p o s i ti ve  m a n n e r  an d  th a t a l l  ga s
m o n i to r  a l ar m s  a r e  a c ti vate d  ac c o r d i n g l y.  T h e  Gas  Te s te r
s h o u l d  r e fe r  to  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s  an d  r e c o m m e n ‐
d ati o n s  fo r  p e r fo r m i n g  a b u m p  te s t.

7 . 1 0 . 4    T h e  c o n c e n tr a ti o n  o f g as  u s e d  to  c o n d u c t a g as  m o n i ‐
to r  b u m p  te s t s h o u l d  b e  gr e a te r  th a n  th e  l o we s t a l a r m  s e t p o i n t
fo r  e ac h  s e n s o r.

7 . 1 0 . 5    T h e  G as  Te s te r  m a y u s e  s u r r o g ate  ga s e s  ( g as e s  d i ffe r e n t
fr o m  th e  e x p l i c i t tar g e t ga s  fo r  th e  s e n s o r )  to  c o n d u c t a  b u m p
te s t o f th e  s e n s o r  p r o vi d e d  th at th e  c o n c e n tr ati o n  o f g as  u s e d
p r o d u c e s  a r e s p o n s e  e q u i val e n t to  o r  g r e ate r  th a n  th e  c o n c e n ‐
tr a ti o n  o f th e  tar g e t g as  r e q u i r e d  to  e x c e e d  th e  l o we s t al ar m  s e t
p o i n t fo r  e ac h  s e n s o r.  T h i s  s h o u l d  b e  d o n e  i n  a c c o r d an c e  wi th
th e  m an u fac tu r e r ’ s  i n s tr u c ti o n s  an d  r e c o m m e n d a ti o n s .

7 . 1 0 . 6    An y ga s  m o n i to r  th at fai l s  to  r e s p o n d  p r o p e r l y d u r i n g  a
fu n c ti o n al  b u m p  te s t s h o u l d  b e  s u c c e s s fu l l y r e c a l i b r a te d  b y th e
Gas  Te s te r  p r i o r  to  fu r th e r  u s e .

7 . 1 0 . 7    B u m p  te s t r e s u l ts  s h o u l d  b e  d o c u m e n te d  b y th e  Ga s
Te s te r  an d  i n c l u d e  th e  fo l l o wi n g  d a ta :

( 1 ) D ate  o f te s t
( 2 ) S e r i al  n u m b e r  o f g as  m o n i to r  an d  s e n s o r s  te s te d
( 3 ) S e r i al  n u m b e r  o f th e  d o c ki n g / b u m p  s tati o n  u s e d  to

p e r fo r m  th e  te s t o r  th e  n am e  o f i n d i vi d u al  c o n d u c ti n g a
m a n u al  te s t

( 4 ) Typ e  an d  c o n c e n tr ati o n  o f e ac h  ga s  u s e d  to  c o n d u c t th e
te s t

( 5 ) T h e  r e s u l t o f th e  te s t ( p a s s / fa i l )  fo r  e ac h  s e n s o r  i n  th e  g as
m o n i to r  te s te d

7 . 1 1  C l e ari n g P e ak  Val u e s .    P r i o r  to  an y a tm o s p h e r i c  m o n i to r ‐
i n g ,  th e  g as  m o n i to r ’ s  s to r e d  p e a k r e ad i n g  val u e s  s h o u l d  b e

r e s e t b y th e  Ga s  Te s te r  a c c o r d i n g to  th e  m an u fac tu r e r ’ s  r e c o m ‐
m e n d ati o n s  an d  specifcations.

7 . 1 2  Trai n i n g an d  C o m p e te n c y.    Al l  Ga s  Te s te r s  s h o u l d  b e
tr a i n e d  i n  th e  p r o p e r  u s e  o f th e  as s i g n e d  ga s  m o n i to r  a c c o r d ‐
i n g  to  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  an 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 C h ap te r  1 1 .

7 . 1 3  C o n ti n u o us  Atm o s p h e ri c  M o n i to ri n g.

7 . 1 3 . 1    T h e  atm o s p h e r e  i n  an d  a r o u n d  a confned  s p a c e
s h o u l d  r e m ai n  s a fe  d u r i n g  e n tr y o p e r a ti o n s .  Atm o s p h e r i c

c o n d i ti o n s  c a n  c h a n ge  q u i c kl y o r  g r ad u al l y o ve r  ti m e ;  wi th o u t
c o n ti n u o u s  atm o s p h e r i c  m o n i to r i n g ,  ai r  c o n tam i n an ts  m ay

i n c r e as e  o r  th e  o x yge n  p e r c e n ta ge  m a y d e c r e as e  o r  i n c r e a s e ,
c r e a ti n g d a n ge r o u s  confned  s p ac e  a tm o s p h e r i c  c o n d i ti o n s .
E n tr an ts ,  Atte n d a n ts ,  a n d  o th e r  p e r s o n n e l  m ay b e  u n awa r e  o f

c h a n gi n g c o n d i ti o n s  i f th e  a i r  q u al i ty wa s  o n l y i n i ti a l l y m o n i ‐
to r e d  a n d  d e te r m i n e d  to  b e  a c c e p ta b l e .  T h e  atm o s p h e r e
wi th i n  an d  o u ts i d e  th e  confned  s p a c e  s h o u l d  b e  m o n i to r e d

c o n ti n u o u s l y to  e n s u r e  c o n ti n u e d  s a fe  wo r ki n g  c o n d i ti o n s .

7 . 1 3 . 2    E n tr y S u p e r vi s o r s ,  Ga s  Te s te r s ,  Atte n d a n ts ,  an d
E n tr an ts  s h o u l d  b e  awa r e  th at th e r e  ar e  m a n y r e as o n s  wh y ai r

q u al i ty m ay d e te r i o r ate  i n  a n d  a r o u n d  confned  s p a 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 ,  a i r  c o n tam i n a n ts  g e n e r ate d  b y ac ti vi ti e s

i n s i d e  o r  o u ts i d e  th e  s p a c e ,  i n c r e as e d  te m p e r atu r e s  c au s i n g
ad d i ti o n al  c h e m i c al  vap o r i z ati o n ,  an d  e x i s ti n g  o r  n e w h az ar d s
th a t h ave  n o t b e e n  a d e q u a te l y e l i m i n ate d ,  m i ti g ate d ,  o r

c o n tr o l l e d .

7 . 1 3 . 3    C o n ti n u o u s  atm o s p h e r i c  m o n i to r i n g  i s  th e  b e s t
m e th o d  to  e n s u r e  th at ai r  q u al i ty r e m ai n s  a c c e p ta b l e  th r o u gh ‐

o u t e n tr y o p e r ati o n s .

7 . 1 4  Ac c e p tab l e  Atm o s p h e ri c  L i m i ts  fo r E n tr y.    Wh e r e  l e ve l s
ar e  o u ts i d e  th e  fo l l o wi n g  p a r am e te r s ,  e n tr y i s  a l l o we d  o n l y afte r
c o n tr o l  m e as u r e s  as  i n d i c ate d  i n  C h ap te r  8  a r e  a p p l i e d :

( 1 ) O x yg e n  c o n te n t i s  b e twe e n  1 9 . 5  p e r c e n t an d
2 2 . 0  p e r c e n t.

( 2 ) F l a m m a b l e  g as e s  an d  vap o r s  ar e  b e l o w 1 0  p e r c e n t o f th e
L E L  o f th e  m a te r i al  i n vo l ve d .

( 3 ) * P o te n ti a l  to x i c  a i r  c o n tam i n a n ts  ar e  at o r  b e l o w o n e -h al f
th e  O E L  — typ i c a l l y th e  a c ti o n  l e ve l  — as  d e te r m i n e d  b y

th e  wr i tte n  confned  s p a c e  p r o gr a m .

7 . 1 5  G as  M o n i to r M ai n te n an c e .

7 . 1 5 . 1    Gas  m o n i to r s  u s e d  fo r  atm o s p h e r i c  m o n i to r i n g  o f
confned  s p ac e s  n e e d  to  b e  m ai n ta i n e d  b y a qualifed  p e r s o n

a c c o r d i n g  to  th e  m a n u fac tu r e r s ’  specifcations  to  e n s u r e  th a t
th e y o p e r a te  p r o p e r l y,  to  m ax i m i z e  th e i r  l o n g e vi ty,  an d  to
m a i n tai n  th e i r  war r an ti e s .  Al l  m a i n te n an c e  o th e r  th an  r o u ti n e
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H AZ ARD  E L I M I N AT I O N ,  M I T I GAT I O N ,  O R C O N T RO L 3 5 0 - 2 5

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

i n s p e c ti o n  fo r  d a m a ge ,  c l e a n i n g ,  p r o p e r  b atte r y c h a r gi n g,  an d
p e r i o d i c  s e n s o r  r e p l ac e m e n t s h o u l d  b e  p e r fo r m e d  b y th e
m a n u fac tu r e r.  Ga s  m o n i to r s  s h o u l d  b e  c l e a n e d  an d  m ai n ta i n e d
ac c o r d i n g  to  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 .

7 . 1 5 . 2    Qualifed  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  ga s
m o n i to r s  s h o u l d  b e  awar e  th at s e n s o r s  h ave  l i m i te d  s e r vi c e  l i fe ,
e ve n  wh e n  th e  m e te r s  ar e  u s e d  i n fr e q u e n tl y.  T h e  o x yg e n
s e n s o r  typ i c a l l y h a s  th e  s h o r te s t l i fe ,  u s u a l l y 2  to  3  ye a r s .  T h e
m a j o r i ty o f g as  m o n i to r s  u s e d  fo r  a tm o s p h e r i c  m o n i to r i n g  o f
confned  s p a c e s  h ave  r e c h ar g e ab l e  b atte r i e s  th a t s h o u l d
p r o vi d e  ye ar s  o f s e r vi c e  a s  l o n g as  th e y a r e  c h ar g e d  a c c o r d i n g
to  th e  m an u fa c tu r e r s ’  p r o c e d u r e s .

7 . 1 6  Trai n i n g.

7 . 1 6 . 1    T h e  O wn e r / O p e r ato r  o r  E n tr y S u p e r vi s o r  s h o u l d
e n s u r e  th at th e  G as  Te s te r  h as  b e e n  tr a i n e d  to  c o m p l e te  th e
d u ti e s  a n d  r e s p o n s i b i l i ti e s  o f th e  r o l e  i n  ac c o r d an c e  wi th  C h ap ‐
te r  1 1 .

7 . 1 6 . 2    T h e  O wn e r / O p e r ato r  o r  E n tr y S u p e r vi s o r  s h o u l d
e n s u r e  th at th e  G as  Te s te r  h a s  c o m p l e te d  a tr a i n i n g  p r o gr a m
c o ve r i n g  u s e ,  o p e r ati o n ,  m ai n te n a n c e ,  c al i b r ati o n ,  b u m p  te s t‐
i n g ,  a n d  o th e r  as p e c ts  o f th e  specifc  g as  m o n i to r  to  b e  u s e d  fo r
atm o s p h e r i c  m o n i to r i n g ac c o r d i n g  to  th e  r e c o m m e n d ati o n s  o f
th e  g as  m o n i to r  m an u fac tu r e r.

7 . 1 6 . 3    T h e  O wn e r / O p e r ato r  o r  E n tr y S u p e r vi s o r  s h o u l d
e n s u r e  th a t a l l  p e r s o n n e l  d e s i gn a te d  to  p e r fo r m  m ai n te n a n c e
( e . g . ,  c a l i b r a ti o n  a n d  s e n s o r  r e p l ac e m e n t)  o n  th e  p o r ta b l e  ga s
m o n i to r  h ave  c o m p l e te d  a  tr ai n i n g p r o gr a m  o n  th e  m ai n te ‐
n an c e  o f th e  specifc  g as  m o n i to r  a c c o r d i n g  to  th e  r e c o m m e n ‐
d ati o n s  o f th e  g as  m o n i to r  m an u fa c tu r e r.

7 . 1 7  Re c o rd  Re te n ti o n .    E n tr an t E m p l o ye r s  s h o u l d  m a i n tai n
re c o r d s  p e r tai n i n g  to  g as  m o n i to r  c a l i b r a ti o n ,  b u m p  te s ti n g ,
m a i n te n an c e ,  a n d  confned  s p ac e  atm o s p h e r i c  m o n i to r i n g
re s u l ts  fo r  a  m i n i m u m  o f 1  ye ar  o r  fo r  a n  a m o u n t o f ti m e  i n
ac c o r d an c e  wi th  ap p l i c a b l e  i n d u s tr y s tan d ar d s  an d  r e gu l ati o n s .

C h ap te r 8    H az ard  E l i m i n ati o n ,  M i ti gati o n ,  o r C o n tro l

8 . 1  P urp o s e .    T h e  p u r p o s e  o f th i s  c h ap te r  i s  to  p r o vi d e  b e s t
p r ac ti c e s  fo r  e l i m i n ati n g ,  m i ti g ati n g ,  o r  c o n tr o l l i n g  h az ar d s
th a t e i th e r  al r e a d y e x i s t i n  o r  a r o u n d  confned  s p ac e s  o r  a r e
c r e a te d  d u r i n g e n tr y i n to  an d / o r  wo r ki n g i n  o r  a r o u n d
confned  s p a c e s .

8 . 2  G e n e ral .    E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e  th at al l  i d e n ti ‐
fed  i n h e r e n t,  i n tr o d u c e d ,  an d  ad j a c e n t h a z a r d s  i n  a n d  a r o u n d
confned  s p a c e s  ar e  e l i m i n a te d ,  m i ti g ate d ,  o r  c o n tr o l l e d  to  th e
e x te n t p o s s i b l e  p r i o r  to  e n tr y a n d  th at th e  c o r r e c ti ve  ac ti o n s
take n  a r e  d o c u m e n te d  o n  th e  confned  s p a c e  p e r m i t.  H az ar d s
th a t c an n o t b e  e l i m i n ate d ,  m i ti ga te d ,  o r  c o n tr o l l e d  s h o u l d  b e
n o te d  o n  th e  p e r m i t b y th e  E n tr y S u p e r vi s o r,  wh o  s h o u l d  m ake
s u r e  th at r e q u i r e d  p e r s o n al  p r o te c ti o n  i s  u s e d  o r  o th e r  a p p r o ‐
p r i a te  m e a s u r e s  ar e  take n  to  e n s u r e  s afe  e n tr y.  C h a p te r  6
p r o vi d e s  h az ar d  identifcation  an d  r i s k a s s e s s m e n t c r i te r i a .

8 . 3  C o n tro l s  fo r O th e r Identifed  H az ard s .    T h e  h az ar d  i d e n ti ‐
fcation  an d  r i s k a s s e s s m e n t p r o c e s s  a s  specifed  i n  C h a p te r  6
re q u i r e s  th a t h a z a r d s  b e  e l i m i n ate d ,  m i ti g ate d ,  o r  c o n tr o l l e d  to
a s afe  l e ve l .  T h i s  c h ap te r  ad d r e s s e s  c o m m o n  confned  s p a c e
h az ar d s .  Confned  s p ac e s ,  h o we ve r,  m a y h ave  u n i q u e  h az ar d s
th at a r e  n o t a d d r e s s e d  i n  th i s  b e s t p r ac ti c e s  gu i d e .  N o n e th e l e s s ,

th e  h az ar d s  n e e d  to  b e  e i th e r  e l i m i n ate d ,  m i ti ga te d ,  o r  c o n tr o l ‐
l e d  u s i n g ap p r o p r i ate  an d  e ffe c ti ve  m e th o d s .

8 . 3 . 1  H i e rarc h y o f C o n tro l s .    A h i e r a r c h y o f c o n tr o l s ,  wh i c h  i s
a s ys te m  u s e d  to  m i n i m i z e  o r  e l i m i n ate  e x p o s u r e  to  h a z a r d s ,

s h o u l d  b e  u s e d  a s  a  m e a n s  o f d e te r m i n i n g  th e  m o s t e ffe c ti ve
c o n tr o l s .  T h e  c o n tr o l s  i n  8 . 3 . 1 . 1  th r o u gh  8 . 3 . 1 . 5  ar e  p r e s e n te d
fr o m  th e  m o s t e ffe c ti ve  to  th e  l e a s t e ffe c ti ve .

8 . 3 . 1 . 1    E l i m i n ati o n  c o n tr o l s  s e e k to  r e m o ve  th e  h az ar d  b e fo r e
e n tr y i s  m ad e .

8 . 3 . 1 . 2    S u b s ti tu ti o n  c o n tr o l s  s e e k to  r e p l ac e  a h az ar d o u s  m a te ‐
r i al ,  e q u i p m e n t,  o r  p r o c e s s  fo r  a m u c h  l e s s  h a z a r d o u s  o n e .

8 . 3 . 1 . 3    E n gi n e e r i n g  c o n tr o l s  a r e  u s e d  to  i s o l ate ,  p r e ve n t,
c o n tac t,  o r  o th e r wi s e  c o n tr o l  a h a z a r d .

8 . 3 . 1 . 4    Ad m i n i s tr a ti ve  c o n tr o l s  i n vo l ve  ac ti o n s  s u c h  a s  r e s tr i c t‐
i n g  a c c e s s  to  h az ar d o u s  a r e as  o r  tr ai n i n g  e m p l o ye e s  to  wo r k

s a fe l y wi th  h az ar d o u s  c h e m i c a l s ,  m a c h i n e r y,  an d  o th e r  h a z a r d s .

8 . 3 . 1 . 5    P P E  c o n tr o l s  p r o vi d e  a l as t l i n e  o f d e fe n s e  to  m i n i m i z e
th e  r i s k o f e x p o s u r e .  I t i s  th e  l e a s t d e s i r e d  c o n tr o l  as  i t d o e s  n o t

e l i m i n ate  o r  r e d u c e  th e  h az ar d .  P P E  r e q u i r e s  p r o p e r  s e l e c ti o n ,
tr a i n i n g ,  an d  u s e .

8 . 4  C h e m i c al  an d  Atm o s p h e ri c  H az ard s .    E n tr y S u p e r vi s o r s
s h o u l d  e n s u r e  th at atm o s p h e r i c  h a z a r d s  identifed  d u r i n g

a tm o s p h e r i c  m o n i to r i n g  h a ve  b e e n  e l i m i n ate d ,  m i ti g ate d ,  o r
c o n tr o l l e d  p r i o r  to  e n tr y.  M e th o d s  to  r e m o ve  h az ar d o u s  atm o s ‐
p h e r e s  fr o m  confned  s p ac e s  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,

c l e an i n g ,  d i s p l ac e m e n t o r  d i l u ti o n  vi a ve n ti l ati o n  o r  i n e r ti n g
( wh i c h  c o u l d  c r e a te  ad d i ti o n a l  h az ar d s ,  s u c h  as  l o w o x yg e n ) ,
p u r g i n g ,  o r  r e m o va l  b y o th e r  a p p r o ve d  m e th o d s  (see 8. 4. 1

through 8. 4. 3).  P r i o r  to  e n tr y,  a Gas  Te s te r  s h o u l d  p e r fo r m
atm o s p h e r i c  m o n i to r i n g  i n  a c c o r d an c e  wi th  C h a p te r  7  to
confrm  th e  s p a c e  i s  s a fe  to  e n te r.

8 . 4 . 1  Re m o val  o f H az ard o u s  M ate ri al s  an d  Vap o r Fre e i n g.
P r i o r  to  e n tr y,  E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e  th at h ar m fu l  o r

p o te n ti a l l y h ar m fu l  vap o r s ,  g as e s ,  to x i c s ,  an d  o th e r  r e s i d u al
m a te r i al s  h ave  b e e n  r e m o ve d  fr o m  th e  confned  s p ac e  to  th e

g r e ate s t e x te n t p o s s i b l e  i n  ac c o r d an c e  wi th  th e  e n tr y p e r m i t
r e q u i r e m e n ts .  T h i s  c a n  b e  a c c o m p l i s h e d  fr o m  o u ts i d e  th e
s p ac e  wi th o u t b o d i l y e n tr y b y ve n ti l a ti n g wi th  fr e s h  ai r  o r  p u r g‐

i n g wi th  i n e r t g as ,  wa te r,  o r  s te am .  I f th i s  i s  n o t p o s s i b l e ,
c o n tr o l s  a r e  n e e d e d  to  e n s u r e  th at r e m o val  d u r i n g  e n tr y d o e s
n o t c r e ate  a d d i ti o n al  h az ar d s .  C au ti o n :  T h e  u s e  o f s te am  to

p u r g e  fammable  atm o s p h e r e s  wi th o u t u s i n g  p r o p e r  p r e c a u ‐
ti o n a r y m e as u r e s  m a y r e s u l t i n  fre,  e x p l o s i o n ,  o r  a n  oxygen-
defcient atm o s p h e r e .

8 . 4 . 1 . 1 *    Wh e n e ve r  p o s s i b l e ,  wo r ke r s  s h o u l d  c l e an  th e
confned  s p ac e  fr o m  o u ts i d e ,  wi th o u t th e  n e e d  fo r  e n tr y.

8 . 4 . 1 . 2 *    E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e  th at al l  vap o r s  an d
to x i c  g as e s  ar e  e x h a u s te d  fr o m  th e  confned  s p a c e  to  e l i m i n ate

h a z a r d s  p r i o r  to  i s s u i n g  a  p e r m i t fo r  e n tr y.  T h i s  c a n  b e  ac c o m ‐
p l i s h e d  b y Ve n ti l ati o n  S p e c i a l i s ts  u s i n g b l o we r s  o r  e x h a u s t
e d u c to r s  i n  a c c o r d a n c e  wi th  C h ap te r  9 .  E n tr y S u p e r vi s o r s

s h o u l d  m ake  s u r e  th a t i n tr i n s i c a l l y s afe  b l o we r s  a n d  e d u c to r s
ar e  u s e d  fo r  fammable,  to x i c ,  o r  c o m b u s ti b l e  g as  an d  vap o r
r e m o val .  Ve n ti l ati o n  o f fammable,  c o m b u s ti b l e ,  o r  to x i c  g as e s

a n d  vap o r s  s h o u l d  e x h au s t a m i n i m u m  h e i g h t o f 1 2  ft ( 3 . 7  m )
ab o ve  g r o u n d  l e ve l  to  p r o vi d e  fo r  p r o p e r  d i s s i p ati o n .  T h e  E n tr y
S u p e r vi s o r  s h o u l d  confrm  th e r e  a r e  n o  s o u r c e s  o f i g n i ti o n  o r
p e r s o n n e l  i n  th e  p ath  ( d o wn wi n d )  o f h a z a r d o u s  e x h au s 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  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

8 . 4 . 1 . 3    M e th o d s  s u c h  as  p u r gi n g wi th  a n  i n e r t g as ,  wa te r,  o r
s te am  c an  b e  u s e d  to  r e m o ve  r e s i d u al  vap o r s .  (See 8. 4. 3 and
9. 5. 9. )

8 . 4 . 1 . 4  Re gu l ati o n s  an d  S tan d ard s  fo r Tan k  C l e an i n g.

Δ 8 . 4 . 1 . 4 . 1    Confned  s p a c e  e n tr i e s  o f p e tr o l e u m  s to r ag e  tan ks
s h o u l d  b e  i n  ac c o r d an c e  wi th  AP I  S T D  2 0 1 5 ,  Requirements for
Safe Entry and Cleaning of Petroleum Storage Tanks,  a n d  AP I  RP
2 0 1 6 ,  Guidelines and Procedures for Entering and Cleaning Petroleum
Storage Tanks.  E n tr y i n to  i n e r te d  confned  s p ac e s  s h o u l d  b e  i n
ac c o r d an c e  wi th  AP I  S T D  2 2 1 7 A,  Safe Work in Inert Confned
Spaces in the Petroleum and Petrochemical Industries.  T h e s e  s tan d ‐
ar d s  p r o vi d e  d e ta i l e d  s afe ty r e q u i r e m e n ts  fo r  ab o ve g r o u n d
p e tr o l e u m  s to r ag e  ta n ks .

Δ 8 . 4 . 1 . 4 . 2    E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e  th a t confned  s p a c e
e n tr y i n to  an d  wo r k wi th i n  p e tr o l e u m  s to r a ge  ta n ks  ar e
c o n d u c te d  i n  ac c o r d an c e  wi th  al l  ap p l i c ab l e  O wn e r / O p e r ato r
an d  C o n tr ac to r  p r o g r am s ,  i n d u s tr y s tan d ar d s ,  an d  r e g u l ato r y
re q u i r e m e n ts .  F o r  d e ta i l e d  s a fe ty r e q u i r e m e n ts  fo r  confned
s p ac e  e n tr y i n to  a n d  wo r k wi th i n  a b o ve g r o u n d  p e tr o l e u m  s to r ‐
ag e  tan ks ,  s e e  AP I  S T D  2 0 1 5 ,  Requirements for Safe Entry and
Cleaning of Petroleum Storage Tanks;  AP I  RP  2 0 1 6 ,  Guidelines and
Procedures for Entering and Cleaning Petroleum Storage Tanks;  an d
AP I  S T D  2 2 1 7 A,  Safe Work in Inert Confned Spaces in the Petroleum
and Petrochemical Industries.

8 . 4 . 1 . 4 . 3    E n tr y S u p e r vi s o r s  s h o u l d  b e  a war e  th a t c l e an i n g an d
e n tr y o f tan ks ,  ve s s e l s ,  an d  c o n tai n e r s  o th e r  th an  p e tr o l e u m
ta n ks  s h o u l d  b e  i n  ac c o r d an c e  wi th  a l l  a p p l i c a b l e  O wn e r /
O p e r ato r  an d  C o n tr a c to r  p r o g r am s ,  i n d u s tr y s ta n d a r d s ,  an d
re g u l ato r y r e q u i r e m e n ts .  N F PA 3 2 6  p r o vi d e s  d e ta i l e d  s a fe ty
r e q u i r e m e n ts  fo r  a l l  typ e s  o f ta n ks ,  ve s s e l s ,  an d  c o n tai n e r s .

8 . 4 . 1 . 4 . 4    E n tr y S u p e r vi s o r s  s h o u l d  b e  a war e  th at e n tr y an d
wo r k i n s i d e  m a r i n e  ve s s e l  confned  s p a c e s  s h o u l d  b e  i n  a c c o r d ‐
an c e  wi th  a l l  ap p l i c ab l e  O wn e r / O p e r a to r  p r o gr a m s ,  i n d u s tr y
p r ac ti c e s ,  a n d  g o ve r n m e n t r e g u l ati o n s .  N F PA 3 0 6  p r o vi d e s
gu i d a n c e  fo r  e n tr y i n to  confned  s p ac e s  o n  m ar i n e  ve s s e l s .

8 . 4 . 1 . 5 *  C h e m i c al  Re s i d u e s .    E n tr y S u p e r vi s o r s ,  E n tr a n ts ,  an d
Atte n d an ts  s h o u l d  b e  awa r e  th at e ve n  a fte r  c l e a n i n g  i s  c o m p l e ‐
te d ,  h ar m fu l  r e s i d u e s  m i gh t r e m a i n  wi th i n  th e  confned  s p ac e .
T h e  E n tr y S u p e r vi s o r  s h o u l d  r e vi e w th e  a p p l i c a b l e  S D S  to
d e te r m i n e  i f th e s e  r e s i d u e s  c o u l d  b e  h ar m fu l  to  E n tr an ts
th r o u g h  b r e ath i n g  o r  b y a b s o r p ti o n  th r o u gh  th e  s ki n ,  o r  i f th e y
ar e  c o r r o s i ve .  E n tr y S u p e r vi s o r s  s h o u l d  b e  fa m i l i ar  wi th  te s ti n g
m e th o d s  fo r  h a r m fu l  r e s i d 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 ,
atm o s p h e r i c  te s ti n g,  wi p e  te s ti n g,  o r  te s ti n g  wi th  p H  p ap e r,
wh i c h  c a n  h e l p  d e te r m i n e  i f ad d i ti o n a l  c l e an i n g  i s  n e e d e d  an d
th e  typ e  o f P P E  r e q u i r e d .  E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e  th at
an y r e q u i r e d  te s ti n g i s  p e r fo r m e d  b y a  s u i ta b l y p r o te c te d  an d
qualifed  p e r s o n  p r i o r  to  i s s u i n g a n  e n tr y p e r m i t.  T h e  E n tr y
S u p e r vi s o r  m a y r e q u i r e  c o n ti n u o u s  o r  p e r i o d i c  te s ti n g i f ad d i ‐
ti o n a l  i n te r i o r  c l e a n i n g  o r  wo r k c a n  r e s u l t i n  h ar m fu l  r e l e a s e s .

8 . 4 . 2  C o m b u s ti b l e  D u s ts .    E n tr y S u p e r vi s o r s  s h o u l d  e n s u r e
th a t c o m b u s ti b l e  d u s t r e s i d u e  i s  r e m o ve d  u s i n g  i n tr i n s i c al l y s a fe
va c u u m s ,  m an u al  c l e an i n g  m e th o d s ,  o r  a p p r o ve d  wa te r  was h ‐
d o wn  m e th o d s  th at d o  n o t p l a c e  d u s t i n  s u s p e n s i o n  i n  s p a c e s
wh e r e  i gn i ti o n  s o u r c e s  c o u l d  b e  p r e s e n t.  T h e  E n tr y S u p e r vi s o r
s h o u l d  confrm  th a t vac u u m  e q u i p m e n t i s  gr o u n d e d  an d
b o n d e d  to  th e  s p a c e  b e i n g  c l e an e d .  C o m p r e s s e d  a i r  s h o u l d  n o t
b e  u s e d  to  m o ve  o r  c l e an  c o m b u s ti b l e  d u s t.  I n  th e s e  s i tu ati o n s ,
s a fe ty p r o c e d u r e s  s h o u l d  b e  fo l l o we d  an d  e q u i p m e n t s h u t
d o wn  i n  th e  a r e a to  e l i m i n ate  p o te n ti al  s o u r c e s  o f i gn i ti o n .

Ad d i ti o n a l  i n fo r m a ti o n  o n  c o m p r e s s e d  ai r  an d  wa te r  c l e a n i n g
o f c o m b u s ti b l e  d u s t c an  b e  fo u n d  i n  N F PA 6 5 2 .

8 . 4 . 3  I n e r ti n g.    E n tr y S u p e r vi s o r s  s h o u l d  b e  a war e  th a t ve n ti l a‐
ti o n  m ay n o t a l wa ys  e l i m i n ate  al l  o f th e  atm o s p h e r i c  h az ar d s

wi th i n  a confned  s p ac e .  I f h o t wo r k i s  to  b e  c o n d u c te d  wi th i n  a
confned  s p a c e  th at c o n tai n s  fammable  o r  c o m b u s ti b l e  vap o r s

o r  l i q u i d s ,  o n e  m e th o d  to  c o n tr o l  th e  i gn i ti o n  h a z a r d  i s  to
d i s p l ac e  an y o x yge n  i n  th e  atm o s p h e r e  wi th i n  th e  s p a c e  wi th  a n
i n e r t g as .  I n e r t g as  c a n  a l s o  b e  u s e d  to  d i s p l a c e  o x yg e n  wh e r e
fammable  m a te r i al s  o r  a tm o s p h e r e  c an n o t b e  r e m o ve d  p r i o r

to  e n tr y.  E n tr y S u p e r vi s o r s  s h o u l d  n o t p e r m i t e n tr y i n to
confned  s p ac e s  wi th  i n e r t atm o s p h e r e s  e x c e p t i n  l i m i te d
c i r c u m s tan c e s  i n  ac c o r d a n c e  wi th  th e  O wn e r ’ s / O p e r a to r ’ s  o r

E n tr an t E m p l o ye r ' s  confned  s p ac e  an d  r e s p i r ato r y p r o te c ti o n
p r o gr a m s .  P e r s o n s  e n ga ge d  i n  i n e r t e n tr y o p e r a ti o n s ,  i n c l u d i n g
E n tr y S u p e r vi s o r s ,  E n tr an ts ,  Atte n d an ts ,  Re s c u e r s  an d  o th e r s

s h o u l d  b e  tr a i n e d ,  e x p e r i e n c e d ,  a n d  qualifed  i n  th i s  specifc
a c ti vi ty.

8 . 4 . 3 . 1    E n tr y S u p e r vi s o r s  s h o u l d  r e q u i r e  E n tr a n ts  to  u s e
a p p r o ve d  s u p p l i e d  ai r  r e s p i r ato r s  ( S ARs )  wi th  a n  e s c ap e  c yl i n ‐
d e r  o r  S C B As  fo r  e n tr y i n to  i n e r t a tm o s p h e r e s .  I t i s  c r i ti c al  th a t

r e s p i r a to r s  wo r n  i n  i n e r t e n vi r o n m e n ts  b e  s e c u r e l y fa s te n e d  to
th e  fac e  s i n c e  e ve n  a  s m a l l  b r e a c h  i n  a s tan d ar d  fac e p i e c e  s e al
wi l l  e x p o s e  th e  e n tr a n t to  a fatal  e n vi r o n m e n t.  T h e r e  ar e

s p e c i al  r e s p i r ato r y r e d u n d an t a i r  s ys te m s  avai l a b l e  fo r  th i s  typ e
o f e n vi r o n m e n t.

8 . 4 . 3 . 2    A m e an s  o f r e s c u e  s h o u l d  b e  p r o vi d e d  i n  a c c o r d a n c e
wi th  C h ap te r  1 0 .

8 . 4 . 3 . 3    F o l l o wi n g  th e  u s e  o f i n e r t ga s ,  th e  E n tr y S u p e r vi s o r
s h o u l d  h ave  th e  confned  s p a c e  p u r ge d  wi th  wa te r  o r  ve n ti l a te d
wi th  fr e s h  a i r  i n  ac c o r d an c e  wi th  C h ap te r  9  an d  m a ke  s u r e  th e

e n tr y c o n d i ti o n s  ar e  i n  ac c o r d an c e  wi th  S e c ti o n  8 . 4  b e fo r e  a
p e r m i t fo r  e n tr y wi th o u t r e s p i r ato r y p r o te c ti o n  i s  i s s u e d .

8 . 4 . 3 . 4    E n tr y S u p e r vi s o r s  s h o u l d  b e  awar e  th a t tan ks ,  ve s s e l s ,
c o n tai n e r s ,  an d  e q u i p m e n t a d j ac e n t to  a  confned  s p ac e  e n tr y

a n d / o r  a confned  s p ac e  wo r k ar e a ar e  p o te n ti al  s o u r c e s  o f
fammable,  c o m b u s ti b l e ,  o r  to x i c  va p o r s ,  ga s e s ,  o r  h az ar d o u s
m a te r i al s .  I f th e  E n tr y S u p e r vi s o r  d e e m s  s u c h  c o n d i ti o n s  a s

p o te n ti a l l y h a r m fu l  to  th e  confned  s p a c e ,  th e  h az ar d  s h o u l d
b e  e l i m i n a te d ,  m i ti ga te d ,  o r  c o n tr o l l e d  p r i o r  to  p e r m i tti n g
e n tr y a n d / o r  a n y wo r k o r  h o t wo r k i n  th e  s p ac e  o r  a d j ac e n t

a r e as .

8 . 4 . 3 . 5    Wh e n e ve r  i n e r t g as e s  ar e  u s e d  to  p u r g e  a s p a c e ,  th e
Ve n ti l a ti o n  S p e c i al i s t a n d  E n tr y S u p e r vi s o r  s h o u l d  c o n s i d e r  th e

d i s c h ar g e  p o i n t fo r  th e  e vac u a te d  atm o s p h e r e  i n  r e l ati o n  to
p e r s o n n e l  an d  a n y s o u r c e s  o f i gn i ti o n  o u ts i d e  o r  ad j ac e n t to

th e  s p a c e .  T h e  E n tr y S u p e r vi s o r  m ay r e q u i r e  atm o s p h e r i c  te s t‐
i n g  i n  th e  ad j a c e n t ar e a s  a n d  b ar r i e r s  p l ac e d  at ap p r o p r i ate
d i s tan c e s  to  e n s u r e  th a t e x h au s te d  c o n ta m i n an ts  ar e  wi th i n

a c c e p ta b l e  l e ve l s  as  defned  i n  S e c ti o n  8 . 4 .  T h e  E n tr y S u p e r vi ‐
s o r  c an  u s e  a h o t-,  war m -,  an d  c o l d -z o n e  s ys te m  to  d e l i n e ate
ar e as  an d  d e g r e e s  o f h a z a r d  an d  c o n tr o l s .

8 . 4 . 3 . 6    Wh e n e ve r  i n e r ti n g  i s  p e r fo r m e d ,  th e  atm o s p h e r e
wi th i n  3 5  ft ( 1 0 . 7  m )  o u ts i d e  o f th e  o p e n i n g s h o u l d  b e  te s te d  as
d e te r m i n e d  b y th e  E n tr y S u p e r vi s o r  to  b e  s u r e  i t i s  s a fe  fo r

b r e a th i n g.  I n  o u ts i d e  e n vi r o n m e n ts ,  th e  E n tr y S u p e r vi s o r
s h o u l d  c o n s i d e r  h u m i d i ty,  wi n d  d i r e c ti o n ,  a n d  wi n d  s p e e d  an d
e x te n d  th e  te s ti n g a r e a,  i f n e c e s s ar y.
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