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

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

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

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

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

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

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

P ate n ts

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

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

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

L aw an d  Re gu l ati o n s

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

C o p yri gh ts

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

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

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

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

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

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

N FPA®  1 9 9 0

S tan d ard  fo r

P ro te c ti ve  E n s e m b l e s  fo r H az ard o u s  M ate ri al s  an d  C B RN  O p e rati o n s

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 9 9 0 ,  Standard for Protective Ensembles for Hazardous Materials and CBRN
Operations,  wa s  p r e p a r e d  b y th e  Te c h n i c a l  C o m m i tte e s  o n  H az ar d o u s  M a te r i al s  P r o te c ti ve  C l o th i n g
a n d  E q u i p m e n t an d  E m e r g e n c y M e d i c al  S e r vi c e s  P r o te c ti ve  C l o th i n g  an d  E q u i p m e n t a n d  r e l e a s e d
b y th e  C o r r e l ati n g  C o m m i tte e  o n  F i r e  an d  E m e r ge n c y S e r vi c e s  P r o te c ti ve  C l o th i n g an d  E q u i p m e n t.
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  J u l y 4 ,  2 0 2 1 ,  wi th  an  e ffe c ti ve  d ate  o f J u l y 2 4 ,  2 0 2 1 .

T h i s  e d i ti o n  o f N F PA 1 9 9 0  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  J u l y 2 4 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 9 9 0

N F PA 1 9 9 0 ,  wh i c h  i s  a  c o n s o l i d ati o n  o f N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  a n d  N F PA 1 9 9 4 ,  p r o vi d e s  u s e r s ,
m a n u fac tu r e r s ,  te s t l ab o r ato r i e s ,  a n d  certifcation  a u th o r i ti e s  wi th  o n e  s o u r c e  o f i n fo r m ati o n  fo r  th e
p r o d u c t p e r fo r m an c e  r e q u i r e m e n ts  fo r  H az m at/ C B RN  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts .

I n  1 9 8 5 ,  th e  N a ti o n a l  Tr an s p o r tati o n  S a fe ty B o a r d  ( N T S B )  i s s u e d  Re p o r t I -0 0 4 -5  o n  a  h az ar d o u s
m a te r i al s  i n c i d e n t th at o c c u r r e d  i n  B e n i c i a,  C A.  I n  th a t r e p o r t,  th e  N T S B  r e c o m m e n d e d  th a t
s tan d ar d s  b e  d e ve l o p e d  fo r  h az ar d o u s  m ate ri a l s  p r o te c ti ve  c l o th i n g.  T h e  U n i te d  S ta te s  D e p ar tm e n t
o f Tr a n s p o r ta ti o n  ( D O T )  i s s u e d  a  p o s i ti o n  r e q u e s ti n g th at p r i vate  s e c to r  s tan d ar d s  b e  wr i tte n  o n
h az a r d o u s  c h e m i c al  p r o te c ti ve  c l o th i n g,  specifcally b y N F PA.  D O T  a s ke d  o th e r  g o ve r n m e n tal
a ge n c i e s  to  a s s i s t a n d  p a r ti c i p a te  i n  th e  p r i vate  s e c to r  s tan d ar d s  d e ve l o p m e n t s ys te m .

T h e  E n vi r o n m e n tal  P r o te c ti o n  Ag e n c y,  U n i te d  S tate s  C o a s t Gu ar d  ( U S C G) ,  F e d e r a l  E m e r g e n c y
M an a ge m e n t Ag e n c y ( F E M A) ,  an d  O c c u p ati o n al  S afe ty a n d  H e a l th  Ad m i n i s tr ati o n  ( O S H A)  e i th e r
a d o p te d  p o s i ti o n  s tate m e n ts  m o d e l e d  a fte r  th e  D O T  p o s i ti o n  o r  e n d o r s e d  th e  D O T  p o s i ti o n .  T h e
N F PA S ta n d ar d s  C o u n c i l  a p p r o ve d  a  p r o j e c t fo r  th e  d e ve l o p m e n t o f th o s e  s tan d a r d s  an d  a s s i gn e d
th e  p r o j e c t to  th e  Te c h n i c a l  C o m m i tte e  o n  Fi r e  S e r vi c e  P r o te c ti ve  C l o th i n g an d  E q u i p m e n t.  T h e
Te c h n i c a l  C o m m i tte e  th e n  e s tab l i s h e d  a S u b c o m m i tte e  o n  H az ar d o u s  M ate r i a l s  C h e m i c al  P r o te c ti ve
C l o th i n g ,  wh i c h  b e g an  wo r k i n  M ar c h  1 9 8 6  wi th  r e p r e s e n tati ve s  fr o m  U S C G,  F E M A,  a n d  O S H A
p ar ti c i p ati n g .

T h i s  r e s u l te d  i n  th e  frst e d i ti o n s  o f N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  an d  N F PA 1 9 9 3  b e i n g p u b l i s h e d  wi th
a n  e ffe c ti ve  d a te  o f F e b r u ar y 5 ,  1 9 9 0 .  N F PA 1 9 9 3 ,  i n te n d e d  fo r  h az ar d o u s  m a te r i al s  s u p p o r t
fu n c ti o n s ,  was  d i s c o n ti n u e d  i n  2 0 0 0 ,  as  m a n y o f i ts  r e q u i r e m e n ts  we r e  i n c o r p o r ate d  i n to  N F PA 1 9 9 2 .

T h e  frst e d i ti o n  o f N F PA 1 9 9 4  was  r e l e a s e d  i n  Au g u s t 2 0 0 1  to  an s we r  th e  n e e d  fo r  p e r s o n al
p r o te c ti ve  e q u i p m e n t fo r  fre  an d  e m e r g e n c y s e r vi c e s  p e r s o n n e l  o p e r ati n g  at d o m e s ti c  te r r o r i s m
i n c i d e n ts  i n vo l vi n g d u al -u s e  i n d u s tr i a l  c h e m i c al s ,  c h e m i c al  te r r o r i s m  a ge n ts ,  o r  b i o l o g i c al  te r r o r i s m
a ge n ts .  N F PA 1 9 9 4  wa s  th e  frst s ta n d a r d  i n  th e  s e t to  i n tr o d u c e  l e ve l s  o f p r o te c ti o n  to  r e d u c e  th e
s a fe ty a n d  h e al th  r i s ks  to  p e r s o n n e l  d u r i n g  as s e s s m e n t,  e x tr i c a ti o n ,  r e s c u e ,  tr i ag e ,  a n d  tr e atm e n t
o p e r ati o n s .

D u e  to  th e  d i s ti n c t s i m i l ar i ti e s  i n  th e  u s e r c o m m u n i ti e s  o f th e s e  d o c u m e n ts ,  th e y b e c am e  p a r t o f
th e  frst r o u n d  o f th e  E m e r g e n c y Re s p o n s e  an d  Re s p o n d e r  S afe ty d o c u m e n t c o n s o l i d ati o n  p r o j e c t a s
a p p r o ve d  b y th e  N F PA S tan d a r d s  C o u n c i l .

B e twe e n  2 0 1 2  a n d  2 0 2 0 ,  a tr e m e n d o u s  e ffo r t wa s  m a d e  b y th e  Te c h n i c a l  C o m m i tte e  to  e val u ate
e ve r y te s t m e th o d ,  i n c l u d i n g  i ts  i m p l e m e n ta ti o n ,  a p p l i c ati o n ,  an d  e n d p o i n ts ,  to  e n s u r e  th a t th e y
we r e  o p e r ati o n al l y r e l e van t to  th e  u s e r  c o m m u n i ty an d  c o u l d  b e  r e p r o d u c e d .  T h i s  p r o c e s s
i n c o r p o r ate d  i n te r l a b o r a to r y a n d  i n tr a-l ab o rato r y va l i d ati o n  e ffo r ts  an d  al l o we d  fo r  th e  s e a m l e s s
m e r g e r  o f N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  an d  N F PA 1 9 9 4  i n to  th e  n e w N F PA 1 9 9 0  p r o d u c t.

T h i s  frst e d i ti o n  o f N F PA 1 9 9 0  fu l l y c o n s o l i d a te s  th e  th r e e  r e m ai n i n g c h e m i c al  p r o te c ti ve
c l o th i n g  s ta n d a r d s  u n d e r  o n e  ti tl e  b u t r e tai n s  th e i r  au to n o m y fo r  th e  p u r p o s e s  o f certifcation  an d
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u s e .  Wh i l e  th e  i n d i vi d u a l  s ta n d a r d s  ar e  fu l l y i n te g r ate d  wi th i n  N F PA 1 9 9 0 ,  i t i s  s ti l l  p o s s i b l e  to  c e r ti fy a  p r o d u c t ag ai n s t an y o f
th e  i n d i vi d u al  s tan d ar d s .

P ri n c i p al  C h an ge s

N F PA 1 9 9 1 ,  1 9 9 0  e d i ti o n :

• F i r s t e d i ti o n  ad d r e s s e d  va p o r-p r o te c ti ve  e n s e m b l e s .
• C h al l e n g e d  th e  p r i m ar y s u i t m a te r i al s  u s e d  fo r  p r o te c ti o n  ag ai n s t c h e m i c al  p e r m e a ti o n  fo l l o wi n g  AS T M  F 1 0 0 1 ,

Standard Guide for Selection of Chemicals to Evaluate Protective Clothing Materials,  wh i c h  d e ta i l e d  th e  c l as s e s  o f c h e m i c al s
e n c o u n te r e d  d u r i n g h az ar d o u s  m a te r i al s  e m e r g e n c i e s .

• D e ve l o p e d  p e r fo r m a n c e  r e q u i r e m e n ts  to  refect s i m u l ate d  u s e  c o n d i ti o n s .
• I n c l u d e d  e n s e m b l e - l e ve l  te s ts  fo r  ai r ti g h t i n te g r i ty a n d  wa te r  p e n e tr ati o n .
• I n c o r p o r a te d  m a te r i al  te s ti n g fo r  b u r s t s tr e n g th ,  te a r  s tr e n g th ,  ab r as i o n  r e s i s tan c e ,  fammability r e s i s ta n c e ,  c o l d

te m p e r a tu r e  p e r fo r m an c e ,  a n d  fexural  fati g u e  to  e n s u r e  e n s e m b l e  m ate r i al s  c o u l d  affo r d  ad e q u ate  p r o te c ti o n  i n  th e
o p e r ati o n al  e n vi r o n m e n t.

N F PA 1 9 9 2 ,  1 9 9 0  e d i ti o n :

• F i r s t e d i ti o n  ad d r e s s e d  l i q u i d  s p l as h -p r o te c ti ve  e n s e m b l e s .
• C h al l e n g e d  p r i m ar y s u i t m ate r i a l s  fo r  p r o te c ti o n  ag ai n s t c h e m i c al  p e n e tr a ti o n  fo l l o wi n g  AS T M  F 1 0 0 1 ,  wh i c h  d e ta i l e d

th e  l i q u i d s  th at we r e  n o t to x i c  to  th e  s ki n  n o r  c o n tai n e d  s u s p e c te d  c ar c i n o g e n s .
• D e ve l o p e d  p e r fo r m a n c e  r e q u i r e m e n ts  to  refect s i m u l ate d  u s e  c o n d i ti o n s .
• I n tr o d u c e d  e n s e m b l e - l e ve l  te s t fo r  wate r  p e n e tr ati o n .
• I n c o r p o r a te d  m a te r i al  te s ti n g fo r  b u r s t s tr e n g th ,  te a r  s tr e n g th ,  ab r as i o n  r e s i s tan c e ,  fammability r e s i s ta n c e ,  c o l d

te m p e r a tu r e  p e r fo r m an c e ,  a n d  fexural  fati g u e  to  e n s u r e  e n s e m b l e  m ate r i al s  c o u l d  affo r d  ad e q u ate  p r o te c ti o n  i n  th e
o p e r ati o n al  e n vi r o n m e n t.

N F PA 1 9 9 3 ,  1 9 9 0  e d i ti o n :

• F i r s t e d i ti o n  ad d r e s s e d  l i q u i d  s p l as h  e n s e m b l e s  specifc  to  s u p p o r t fu n c ti o n s  o u ts i d e  th e  h o t z o n e ,  s u c h  as
d e c o n ta m i n ati o n ,  r e m e d i a l  c l e an u p ,  o r  tr ai n i n g  i n  c o n tr o l l e d  an d  kn o wn  e n vi r o n m e n ts .

• I n c l u d e d  m a n y o f th e  s am e  r e q u i r e m e n ts  a s  N F PA 1 9 9 2 ,  wi th  th e  e x c e p ti o n s  th at n o  fame  r e s i s tan c e  r e q u i r e m e n t was
ap p l i e d  to  p r i m ar y m ate r i a l s  an d  l o we r  p h ys i c a l  p r o p e r ty c r i te r i a we r e  e s ta b l i s h e d  fo r  e n s e m b l e  m ate r i a l s .

N F PA 1 9 9 1 ,  1 9 9 4  e d i ti o n :

• E x p a n d e d  c h e m i c al  b a tte r y c h ar a c te r i s ti c s  to  i n c l u d e  fo u r  ad d i ti o n al  ga s e s .
• E x p a n d e d  g as ti g h t i n te g r i ty r e q u i r e m e n t to  e ve r y s u i t.
• I n tr o d u c e d  n e w te s t fo r  m a x i m u m  s u i t p r e s s u r e  an d  ve n ti l a ti o n .
• Ad d e d  d e s i g n  a n d  p e r fo r m an c e  c r i te r i a  fo r  vi s o r s ,  gl o ve s ,  a n d  fo o twe ar.
• Ad d e d  o p ti o n a l  fash  fre  a n d  liquifed  ga s  r e q u i r e m e n ts .
• I n tr o d u c e d  c o n c e p t o f r e p l ac e ab l e  g l o ve s  a n d  fo o twe ar.

N F PA 1 9 9 2 ,  1 9 9 4  e d i ti o n :

• E s tab l i s h e d  d e s i g n  an d  p e r fo r m a n c e  c r i te r i a  fo r  gl o ve s  an d  fo o twe a r.
• Ad d e d  c o n c e p t o f r e p l ac e ab l e  g l o ve s  a n d  fo o twe ar.

N F PA 1 9 9 1 ,  2 0 0 0  e d i ti o n :

• I n tr o d u c e d  C B RN  o p ti o n  wi th  e s tab l i s h m e n t o f i n war d  l e akag e  te s t a n d  u s e  o f c u m u l ati ve  p e r m e ati o n  fo r  c h e m i c al
war fa r e  a ge n t p e r m e ati o n .

• C h an g e d  g l o ve  a n d  fo o twe ar  p h ys i c a l  p r o p e r ty r e q u i r e m e n ts  signifcantly.

N F PA 1 9 9 2 ,  2 0 0 0  e d i ti o n :

• O p e n e d  to  i n c l u d e  i n d i vi d u a l  e n s e m b l e  e l e m e n ts  ( g ar m e n ts ,  gl o ve s ,  an d  fo o twe a r )  an d  b o th  e n c ap s u l a ti n g a n d  n o n -
e n c a p s u l ati n g  e n s e m b l e s .

• C h an g e d  c h e m i c al  b a tte r y c h ar a c te r i s ti c s  to  u s e  va p o r  p r e s s u r e  as  an  a d d i ti o n al  c r i te r i o n  fo r  d e te r m i n i n g s u i ta b i l i ty o f
te s t c h e m i c a l s .

• Re m o ve d  m an d a to r y fame  r e s i s ta n c e  r e q u i r e m e n t b u t r e ta i n e d  o p ti o n a l  fash  fre  r e q u i r e m e n t.
• Re d u c e d  s e am  te s ti n g  to  two  c h e m i c a l s .
• C h an g e d  g l o ve  a n d  fo o twe ar  p h ys i c a l  p r o p e r ty te s ti n g signifcantly.

N F PA 1 9 9 3 ,  2 0 0 0  e d i ti o n :

• S tan d ar d  wi th d r awn ,  as  N F PA 1 9 9 2  s c o p e  was  c h a n ge d  to  ad d r e s s  p e r fo r m a n c e  n e e d s  c o ve r e d  i n  N F PA 1 9 9 3 .

N F PA 1 9 9 4 ,  2 0 0 1  e d i ti o n :
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• F i r s t e d i ti o n .
• E s tab l i s h e d  th r e e  c l a s s e s  o f p r o te c ti o n  wi th  C l as s  1  ( h i gh e s t) ,  C l a s s  2  ( i n te r m e d i a te ) ,  a n d  C l as s  3  ( l o we s t) .
• S e t d i ffe r e n t l e ve l s  o f i n te g r i ty a n d  m ate r i al  p e r fo r m an c e  fo r  e ac h  c l as s  c o n s i s te n t wi th  th e  i n te n d e d  a p p l i c a ti o n  o f th e

e n s e m b l e .

N F PA 1 9 9 1 ,  2 0 0 5  e d i ti o n :

• M ad e  C B RN  r e q u i r e m e n t m a n d ato r y.

N F PA 1 9 9 2 ,  2 0 0 5  e d i ti o n :

• M i n o r l y c h an g e d  s o m e  te s t m e th o d s  a n d  p e r fo r m an c e  c r i te r i a.

N F PA 1 9 9 4 ,  2 0 0 7  e d i ti o n :

• D r o p p e d  o r i gi n al  C l a s s  1  c o n c e p t ( b e c a m e  p ar t o f N F PA 1 9 9 1 ) .
• Re vi s e d  e n s e m b l e  C l as s e s  2  an d  3  r e q u i r e m e n ts  fo r  u s e  wi th  S C B A a n d  AP R/ p o we r e d  ai r- p u r i fyi n g  r e s p i r a to r s ,

r e s p e c ti ve l y.
• Ad d e d  n e w C l a s s  4  fo r  p ar ti c u l ate  h az ar d s  wi th  i n tr o d u c ti o n  o f n e w wh o l e -s u i t p a r ti c u l a te  te s t.
• Re p l a c e d  M an - I n - S i m u l a n t Te s t ( M I S T )  S F 6  as  i n war d  l e akag e  te s t fo r  C l a s s  2  a n d  3  e n s e m b l e s .
• Modifed  c h e m i c al  b atte r y an d  c h e m i c al  war fa r e  a ge n t r e q u i r e m e n ts .

N F PA 1 9 9 2 ,  2 0 1 2  e d i ti o n :

• C h an g e d  c h e m i c al  b a tte r y te s t.
• Ad d e d  n e w fo o twe a r  s l i p  r e s i s tan c e  r e q u i r e m e n t.
• I n tr o d u c e d  o p ti o n al  to ta l  h e at l o s s  r e p o r ti n g  r e q u i r e m e n t.

N F PA 1 9 9 4 ,  2 0 1 2  e d i ti o n :

• M ad e  i m p r o ve m e n ts  to  th e  M I S T  e va l u a ti o n  te s t m e th o d .
• C h an g e d  p e r m e a ti o n  te s ti n g to  c u m u l a ti ve  p e r m e a ti o n .
• Ad d e d  n e w fo o twe a r  s l i p  r e s i s tan c e  r e q u i r e m e n t.
• Ad d e d  d e s i g n  r e q u i r e m e n ts  to  e n s u r e  th at th e  e n s e m b l e  wo u l d  n o t i n val i d a te  r e s p i r ato r  certifcation.

N F PA 1 9 9 1 ,  2 0 1 6  e d i ti o n :

• C h an g e d  ti tl e  to  i n c l u d e  C B RN  te r r o r i s m  i n c i d e n ts .
• Ad d e d  m a n d ato r y r e q u i r e m e n t fo r  e n c ap s u l ati o n  o f th e  we ar e r  an d  th e i r  b r e a th i n g ap p a r atu s .
• N o  l o n g e r  p e r m i tte d  o ve r c o ve r s  an d  d e ta c h ab l e  vi s o r s  fo r  a c h i e vi n g  certifcation  o f b as e  e n s e m b l e  c r i te r i a ( m u s t b e

p e r m an e n tl y atta c h e d ) .
• P r o h i b i te d  tap e  fr o m  b e i n g u s e d  to  s e c u r e  o r  s e am  c o m p o n e n ts  o f th e  e n s e m b l e .
• Re q u i r e d  p r o te c ti ve  c o ve r s  to  p r o te c t th e  s u i t c l o s u r e .
• Re p l a c e d  va p o r  i n wa r d  l e a ka ge  te s t wi th  M I S T  p e r fo r m e d  a t h i gh e r  c o n c e n tr ati o n .
• Re p l a c e d  ac r o l e i n  a n d  ac r yl o n i tr i l e  wi th  c ya n o ge n  c h l o r i d e ,  h yd r o g e n  c yan i d e ,  an d  p h o s g e n e  as  m o r e  r e l e va n t s ki n -

to x i c  c h e m i c a l s .
• Re p l a c e d  s o m an  ( G D )  wi th  s ar i n  ( G B ) .
• Re p l a c e d  i m p a c t r e s i s ta n c e  wi th  b u r s t an d  p u n c tu r e / te ar  te s ti n g o f vi s o r  m a te r i al s .
• Ad d e d  feld  o f vi s i o n  as s e s s m e n t an d  ti m e d  h a n d  i n s e r ti o n / r e i n s e r ti o n  i n to  gl o ve s .
• Re q u i r e d  e n s e m b l e  s h e l f l i fe  to  b e  r e p o r te d .
• M ad e  i n c r e m e n ta l  i m p r o ve m e n ts  fo r  te s t m e th o d  r e p e atab i l i ty an d  i n te r p r e tati o n .

N F PA 1 9 9 2 ,  2 0 1 8  e d i ti o n :

• Signifcantly c h an g e d  i n  s c o p e  wh e r e b y i t s tate d  th a t N F PA 1 9 9 2  p r o te c ti ve  c l o th i n g  a n d  e n s e m b l e s  c o u l d  th e n  b e  u s e d
wi th  kn o wn  o r  s u s p e c te d  c a r c i n o ge n s  an d  e s tab l i s h e d  th e  s tan d ar d  a s  a p p l yi n g to  a n y c h e m i c al s  th at ar e  n o t g as  o r
va p o r- p r o d u c i n g l i q u i d s  at c o n c e n tr a ti o n s  kn o wn  to  b e  to x i c  to  th e  s ki n .

• U p d ate d  c h e m i c al  c h a l l e n g e s  to  i n c l u d e  m o r e  o p e r ati o n al l y r e l e va n t c h e m i c al s ,  s u c h  as  s o d i u m  h yd r o x i d e  a n d  s o d i u m
h yp o c h l o r i te ,  as  we l l  as  c h e m i c al s  kn o wn  to  d e g r ad e  m ate r i a l s ,  s u c h  a s  d i m e th yl fo r m am i d e  an d  te tr a c h l o r o e th yl e n e .

• B r o ad e n e d  fo o twe ar  o p ti o n s  to  al l o w fo r  m o r e  c h o i c e s .
• Ad d e d  e vap o r ati ve  r e s i s tan c e  as  an  o p ti o n a l  te s t fo r  r e p o r ti n g  th e  b r e ath ab i l i ty o f e n s e m b l e  ga r m e n t m ate r i a l s .
• U p d ate d  te s ts  to  m o r e  c l o s e l y al i g n  wi th  o p e r ati o n al  u s e  a n d  ad d e d  te s ts  fo r  feld  o f vi s i o n  o r  g l o ve -h an d  i n s e r ti o n /

r e i n s e r ti o n .
• Ad d e d  c r i te r i a to  ad d r e s s  s e p ar a te  h o o d s  an d  e l as to m e r i c  m ate r i a l s .
• M ad e  i n c r e m e n ta l  i m p r o ve m e n ts  to  te s t m e th o d s  fo r  r e p e atab i l i ty an d  i n te r p r e tati o n .

N F PA 1 9 9 4 ,  2 0 1 8  e d i ti o n :
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• C h an g e d  ti tl e  an d  s c o p e  to  m a tc h  ap p l i c ati o n  fo r  b o th  h az ar d o u s  m a te r i al s  e m e r ge n c i e s  a n d  C B RN  i n c i d e n ts  to
m i n i m i z e  c o n fu s i o n  a s  to  th e  ap p l i c ab i l i ty o f th e  s tan d ar d  fo r  n o n - te r r o r i s m  i n c i d e n ts .

• Re - e s tab l i s h e d  C l as s  1  r e q u i r e m e n ts  to  p r o vi d e  c r i te r i a  p ar a l l e l  to  th o s e  i n  N F PA 1 9 9 1  an d  p r o vi d e d  p r ac ti c al
c r i te r i a fo r  b ar r i e r  p e r fo r m an c e  an d  o ve r al l  d e s i g n  fo r  a m o r e  form-ftting  an d  tac ti c al  p r o d u c t.

• Ad d e d  r u gg e d i z e d  c a te g o r i e s  o f certifcation  ( typ e  R)  to  C l as s e s  2 ,  3 ,  an d  4  to  a d d r e s s  th e  i n c r e a s i n g  u s e  o f th e
ga r m e n ts  i n  h ar s h e r  e n vi r o n m e n ts ,  s u c h  a s  th o s e  i n  u r b an  s e ar c h  an d  r e s c u e  an d  l aw e n fo r c e m e n t ap p l i c ati o n s .

• U p d ate d  c h e m i c al  c h a l l e n g e s  to  r e p r e s e n t th e  va s t d i ve r s i ty o f c h e m i c al s  fo u n d  i n  th e  gl o b a l  c h e m i c al  i n d u s tr y an d
to  c o ve r  th e  b r e ad th  o f fu n d am e n tal  c h e m i c al  r e ac ti vi ty p r i n c i p l e s .

• Ad d r e s s e d  m ate r i a l  b r e ath ab i l i ty as  m e as u r e d  b y e va p o r ati ve  r e s i s ta n c e  a n d  to tal  h e at l o s s  b y r e p o r ti n g  r e s u l ts  i n
C l a s s  2  an d  C l as s  2 R e n s e m b l e s  a n d  ap p l yi n g specifc  r e q u i r e m e n ts  fo r  C l as s  3 / 3 R an d  C l as s  4 / 4 R e n s e m b l e s .

• B r o ad e n e d  fo o twe ar  o p ti o n s  to  al l o w fo r  m o r e  fexibility wh e n  a c h e m i c al  p r o te c ti ve  s o c k i s  u s e d  i n  c o o r d i n ati o n
wi th  a b o o t.

• Ad d e d  c r i te r i a to  ad d r e s s  s e p ar a te  h o o d s  an d  e l as to m e r i c  m ate r i a l s .
• I n tr o d u c e d  i n c r e m e n ta l  i m p r o ve m e n ts  fo r  te s t m e th o d s  fo r  r e p e atab i l i ty an d  i n te r p r e tati o n .
• Ad d e d  o p ti o n a l  c r i te r i a  fo r  fash  fre  p r o te c ti o n  fo r  a l l  e n s e m b l e  l e ve l s  wi th  a m i n i m u m  l e ve l  o f fame  r e s i s ta n c e

e s tab l i s h e d  i n  C l as s  1  e n s e m b l e s .
• E s tab l i s h e d  o p ti o n al  c r i te r i a  fo r  s te a l th ,  i n c l u d i n g  a u d i b l e  s i g n atu r e s  an d  c o l o r,  to  ad d r e s s  tac ti c al  c o n c e r n s .

N F PA 1 9 9 0 ,  2 0 2 1  e d i ti o n :

• F i r s t e d i ti o n  o f N F PA 1 9 9 0 ,  wh i c h  c o n s o l i d a te s  N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  an d  N F PA 1 9 9 4 .
• T h e  s c o p e s  o f th e  th r e e  s tan d ar d s  h a ve  b e e n  c o m b i n e d  a n d  a r e fe r e n c e  to  th e  n e w N F PA 1 8 9 1 ,  Standard on Selection,

Care,  and Maintenance of Hazardous Materials Clothing and Equipment,  wh i c h  wa s  d e ve l o p e d  i n  p ar a l l e l ,  h a s  b e e n
ad d e d .

• An  u p d a te d  an d  u n i fo r m  s e t o f defnitions  h as  b e e n  a d d e d  to  p r o vi d e d  c o n s i s te n c y i n  te r m i n o l o g y th r o u gh o u t th e
c o n s o l i d ate d  s tan d a r d .

• Specifc  e ffo r ts  h ave  b e e n  m ad e  to  s tr e am l i n e  certifcation,  l ab e l i n g,  d e s i g n ,  an d  p e r fo r m a n c e  r e q u i r e m e n ts  u s i n g  a
ta b l e  fo r m at to  al l o w fo r  c o m p ar i s o n s  an d  effcient r e fe r e n c i n g  r e l a ti ve  to  e a c h  typ e  an d  c l a s s  o f e n s e m b l e .

• D i ffe r e n t fo o twe ar  d e s i gn  an d  p e r fo r m an c e  c r i te r i a ar e  s e p a r ate d  to  a d d r e s s  s e p ar a te  r e q u i r e m e n ts  fo r  e n s e m b l e
s o c ks ,  fu l l  b o o ts ,  an d  o u te r  b o o ts .

• A n e w te s t fo r  fame  b r e ak o p e n  r e s i s tan c e  h as  b e e n  p u t to g e th e r  b as e d  o n  a g o ve r n m e n t-s p o n s o r e d  s tu d y
d e m o n s tr ati n g  th e  n e e d  to  ad d r e s s  m ate r i a l s  th a t c an  p o te n ti al l y b e  c o m p r o m i s e d  b y p r o l o n ge d  e x p o s u r e  to  fame
an d  r a d i a n t h e a t s o u r c e s .

• T h e  o p ti o n a l  o ve r a l l  e n s e m b l e  fash  fre  te s t h as  b e e n  u p d ate d  to  u s e  a  m o r e  c o n s i s te n t te s t p l atfo r m  b as e d  o n  an
AS T M  te s t m e th o d  wi th  c h an g e s  to  th e  c r i te r i a  refecting  frst r e s p o n d e r  p r o te c ti o n  n e e d s .  An  a d d i ti o n al  o p ti o n a l
te s t h a s  b e e n  ad d e d  to  m e a s u r e  p e r c e n t b o d y b u r n  i f c h o s e n  b y th e  m a n u fac tu r e r.

• N F PA 1 9 9 4  C l a s s  5  e n s e m b l e s  h ave  b e e n  a d d e d  to  p r o vi d e  p r o te c ti o n  fo r  n o n - s ki n - to x i c  c h e m i c a l  th r e ats  wi th
fammability h az ar d s  b u i l d i n g u p o n  N F PA 1 9 5 1 ,  Standard on Protective Ensembles for Technical Rescue Incidents,  fo r  i ts
b a s e  r e q u i r e m e n ts  to  a l l o w fo r  e a s e  o f d u a l  certifcation.

• Al l  te s t m e th o d s  h ave  b e e n  c o m b i n e d  i n to  o n e  c h a p te r  a n d  modifed  to  ad d r e s s  e a c h  o f th e  i n d i vi d u al  s tan d ar d s  a s
n e e d e d .

• A n e w l o w vap o r  a ge n t p e r m e ati o n  te s t h as  b e e n  a d d e d  to  ad d r e s s  th e  e val u ati o n  o f s u l fu r i c  ac i d  a ga i n s t C l a s s  1
m a te r i al s .

• L i q u i d  c h e m i c a l  r u n o ff te s ti n g  h as  b e e n  e s tab l i s h e d  b as e d  o n  an  I S O  te s t m e th o d  fo r  e val u ati o n  o f C l as s  5  m ate r i a l s .
• U p d ate d ,  c o n s o l i d a te d  a n n e x  i n fo r m ati o n  i s  i n c l u d e d  th at s h o ws  th e  r e l ati o n s h i p  o f th e  d i ffe r e n t e n s e m b l e  typ e s

an d  c l a s s e s  to  O S H A 1 9 1 0 . 1 2 0 ,  Hazardous waste operations and emergency response,  e n s e m b l e  p r o te c ti o n  l e ve l s .

F o r  m o r e  i n fo r m a ti o n  a b o u t th e  E RRS  c o n s o l i d ati o n  p r o j e c t s e e  n fp a . o r g / e r r s .
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This list represents the membership at the time the Committee was balloted on the fnal text of this edition.
Since that time,  changes in the membership may have occurred.  A key to classifcations is found at the
back of the document.
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N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e
d e s i g n ,  p e r fo r m a n c e ,  te s ti n g ,  an d  certifcation  o f p r o te c ti ve  c l o th i n g  a n d  p r o te c ti ve
e q u i p m e n t m an u fa c tu r e d  fo r  fre  a n d  e m e r g e n c y s e r vi c e s  o r g an i z a ti o n s  a n d  p e r s o n n e l ,  to
p r o te c t a g a i n s t e x p o s u r e s  e n c o u n te r e d  d u r i n g  e m e r g e n c y i n c i d e n t o p e r a ti o n s .  T h i s
C o m m i tte e  s h al l  al s o  h a ve  th e  p r i m ar y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e  s e l e c ti o n ,  c a r e ,
an d  m a i n te n a n c e  o f s u c h  p r o te c ti ve  c l o th i n g  a n d  p r o te c ti ve  e q u i p m e n t b y fre  a n d
e m e r g e n c y s e r vi c e s  o r g a n i z a ti o n s  a n d  p e r s o n n e l .
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Te c h n i c al  C o m m i tte e  o n  E m e rge n c y M e d i c al  S e r vi c e s  P ro te c ti ve  C l o th i n g an d  E q u i p m e n t

Tri c i a L .  H o c k,  Chair
AS T M / S a fe ty E q u i p m e n t I n s ti tu te  ( S E I ) ,  VA [ RT ]

Kare n  E .  L e h to n e n ,  Secretary
L I O N  Gr o u p ,  I n c . ,  O H  [ M ]

J am e s  B .  Are a,  C h i m e r a  E n te r p r i s e s  I n te r n a ti o n a l ,  M D  [ S E ]

L i n c o l n  B i l l i n gs ,  I n te r te k,  N Y [ RT ]

S an d y B o gu c k i ,  Ya l e  U n i ve r s i ty E m e r g e n c y M e d i c i n e ,  C T  [ E ]

Ro b i n  B .  C h i l d s ,  U S  D e p a r tm e n t o f D e fe n s e ,  VA [ S E ]

J am e s  E .  D avi s ,  C o l u m b u s  Firefghters  L o c a l  6 7 ,  O H  [ L ]

To d d P.  D avi s ,  To wn  o f L o n g m e a d o w F i r e  D e p a r tm e n t,  M A [ C ]

P atri c i a A.  Fre e m an ,  G l o b e  M a n u fa c tu r i n g  C o m p a n y,  L L C / M i n e
S afe ty Ap p l i a n c e s  C o m p a n y ( M S A) ,  N H  [ M ]

B ar r y L .  H i c ke rs o n ,  M a r ke tp o i n t,  L L C ,  C A [ M ]

F.  S e l c e n  Ki l i n c - B al c i ,  C D C  N I O S H  N P P T L ,  PA [ E ]

P h i l i p  C .  M an n ,  Ka p p l e r,  I n c . ,  AL  [ M ]

Am an da H .  N e ws o m ,  U L  L L C ,  N C  [ RT ]

Ri c h ard W.  P atri c k,  U S  D e p a r tm e n t o f H o m e l a n d  S e c u r i ty,  M D  [ E ]

J e ff S adtl e r,  We s t C o u n ty E M S  a n d  F i r e  P r o te c ti o n  D i s tr i c t,  M O  [ L ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f F i r e  F i g h te r s

J e ffre y O .  S tul l ,  I n te r n a ti o n al  P e r s o n n e l  P r o te c ti o n ,  I n c . ,  T X  [ M ]

Al te r n ate s

J as o n  L .  Al l e n ,  I n te r te k  Te s ti n g  S e r vi c e s ,  N Y [ RT ]
( Al t.  to  L i n c o l n  B i l l i n g s )

Wi l l i am  A.  Fi th i an ,  AS T M / S a fe ty E q u i p m e n t I n s ti tu te  ( S E I ) ,  VA
[ RT ]

( Al t.  to  Tr i c i a  L .  H o c k)

J as o n  H o ro wi tz ,  W.  L .  Go r e  &  As s o c i a te s ,  I n c . ,  M D  [ M ]
( Vo ti n g  Al t. )

B e th  C .  L an c as te r,  U S  D e p a r tm e n t o f D e fe n s e ,  VA [ E ]
( Al t.  to  Ro b i n  B .  C h i l d s )

Ri c h ard D .  M ac Ki n n o n ,  J r. ,  To wn  o f Wh i tm a n  F i r e  D e p a r tm e n t,  M A
[ L ]

( Al t.  to  J e ff S ad tl e r )

J u d i th  C as e y M u l c ay,  Ka p p l e r,  AL  [ M ]
( Al t.  to  P h i l i p  C .  M a n n )

L e e  P o r tn o ff,  N ati o n a l  I n s ti tu te  fo r  O c c u p ati o n a l  S a fe ty &  H e al th
( N I O S H ) ,  PA [ E ]

( Al t.  to  F.  S e l c e n  Ki l i n c -B a l c i )

J o h n  F.  Ri h n ,  G l o b e  M a n u fa c tu r i n g / M i n e  S afe ty Ap p l i a n c e s
C o m p a n y,  PA [ M ]

( Al t.  to  P a tr i c i a  A.  F r e e m a n )

As h l e y M .  S c o tt,  L I O N  Gr o u p ,  I n c . ,  O H  [ M ]
( Al t.  to  Kar e n  E .  L e h to n e n )

C h ri s  Far re l l ,  N F PA S taff L i a i s o n

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

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n
p r o te c ti ve  c l o th i n g  a n d  p r o te c ti ve  e q u i p m e n t,  e x c e p t r e s p i r a to r y p r o te c ti ve  e q u i p m e n t,  th a t
p r o vi d e s  h a n d ,  to r s o ,  l i m b ,  a n d  fac e  p r o te c ti o n  fo r  fre  fghters  o r  o th e r  e m e r g e n c y s e r vi c e s
r e s p o n d e r s  d u r i n g  i n c i d e n ts  th a t i n vo l ve  e m e r g e n c y m e d i c a l  o p e r ati o n s .  T h e s e  o p e r a ti o n s
i n c l u d e  frst a i d ,  c a r d i o p u l m o n a r y r e s u s c i ta ti o n ,  b as i s  l i fe  s u p p o r t,  a d va n c e d  l i fe  s u p p o r t,
a n d  o th e r  m e d i c a l  p r o c e d u r e s  p r o vi d e d  to  p ati e n ts  p r i o r  to  a r r i va l  a t a h o s p i ta l  o r  o th e r
h e a l th  c a r e  fa c i l i ty.  Ad d i ti o n a l l y,  th i s  c o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r
d o c u m e n ts  o n  th e  s e l e c ti o n ,  c ar e ,  an d  m a i n te n a n c e  o f e m e r g e n c y m e d i c al  p r o te c ti ve
c l o th i n g  a n d  p r o te c ti ve  e q u i p m e n t b y fre  a n d  e m e r g e n c y s e r vi c e s  o r g a n i z a ti o n s  a n d
p e r s o n n e l .
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C h ri s ti n a M .  B axte r,  Chair
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Ri c h ard C .  S h o af,  S t.  C h ar l e s  F i r e  D e p a r tm e n t,  M O  [ U ]

J e ffre y O .  S tul l ,  I n te r n a ti o n al  P e r s o n n e l  P r o te c ti o n ,  I n c . ,  T X  [ M ]

D o n al d B .  T h o m p s o n ,  N o r th  C ar o l i n a S ta te  U n i ve r s i ty,  N C  [ S E ]

Kh yati  Vyas ,  E . I .  D u P o n t D e  N e m o u r s  &  C o m p a n y,  VA [ M ]

Ro b e r t We s t,  Te x as  I n s tr u m e n ts ,  I n c . ,  T X  [ U ]

J o h n  E .  Wi s n e r,  J r. ,  U n i te d  S te am  F i r e  E n g i n e  C o m p a n y N o .  3 ,  AZ
[ U ]

J am e s  P.  Z e i gl e r,  J .  P.  Z e i g l e r,  L L C ,  VA [ S E ]

M i c h ae l  Z i s ki n ,  F i e l d  S afe ty C o r p o r a ti o n ,  C T  [ RT ]

Al te r n ate s

D al e  G re go r y B e ggs ,  Te x a s  I n s tr u m e n ts ,  I n c . ,  T X  [ U ]
( Al t.  to  Ro b e r t We s t)

D .  M ark B l e d s o e ,  U S  F e d e r al  B u r e a u  o f I n ve s ti g a ti o n ,  VA [ U ]
( Al t.  to  B r i a n  J .  C l i ffo r d )

Ro b i n  B .  C h i l d s ,  U S  D e p a r tm e n t o f D e fe n s e ,  VA [ E ]
( Al t.  to  B e th  C .  L a n c a s te r )

P au l  D ul i s s e ,  F i r e  D e p a r tm e n t C i ty o f N e w Yo r k ( F D N Y) ,  N Y [ U ]
( Al t.  to  J a m e s  T.  O ' C o n n o r )

Tro y A.  G e i ge r,  W.  L .  Go r e  &  As s o c i a te s ,  I n c . ,  M D  [ M ]
( Al t.  to  J a s o n  H o r o wi tz )

L e e  G re e n awal d ,  C D C  N ati o n a l  I n s ti tu te  fo r  O c c u p ati o n a l  S a fe ty &
H e al th  ( N I O S H )  N P P T L L ,  PA [ E ]

( Al t.  to  F.  S e l c e n  Ki l i n c -B a l c i )

An n y G ui l l e m e tte ,  S te d fa s t U S A,  C a n a d a [ M ]
( Al t.  to  M i c h a e l  S al va to )

J e ffre y Ke n n e d y,  Au s ti n  F i r e  D e p a r tm e n t,  T X  [ U ]
( Vo ti n g  Al t. )

J ay N i c h o l s o n ,  Ka p p l e r  I n c ,  AL  [ M ]
( Al t.  to  P h i l i p  C .  M a n n )

R.  B r yan  O r m o n d,  N o r th  C ar o l i n a S ta te  U n i ve r s i ty,  N C  [ S E ]
( Al t.  to  D o n a l d  B .  T h o m p s o n )

L o u i s  V.  O tt,  Ge n te x  C o r p o r a ti o n ,  PA [ M ]
( Al t.  to  Kyl e  Ke r b o w)

E n ri q ue  E d uardo  P e re a,  M i a m i - D a d e  F i r e  Re s c u e ,  F L  [ L ]
( Al t.  to  N i c h o l a s  D e l  Re )

Kri s ti n e  P e r ro tti ,  I n te r te k ,  N Y [ RT ]
( Al t.  to  J a s o n  L .  Al l e n )

D i an e  Re dd e n ,  L I O N  G r o u p ,  I n c . ,  O H  [ M ]
( Al t.  to  Kar e n  E .  L e h to n e n )

S te p h an i e  M ari e  S c h ar f,  N a va l  S u r fa c e  Wa r far e  C e n te r,  F L  [ RT ]
( Al t.  to  Al l e n  I r a  H a r kn e s s )

M i c h ae l  D avi d  S i e b e r,  D u p o n t,  VA [ M ]
( Al t.  to  Kh ya ti  Vya s )

Ro b e r t S i m m o n d s ,  S a fe ty E q u i p m e n t I n s ti tu te  ( S E I ) ,  N Y [ RT ]
( Al t.  to  Wi l l i a m  A.  F i th i a n )

M ark W.  S i n o fs k y,  S a i n t- Go b a i n  P e r fo r m a n c e  P l a s ti c s ,  N H  [ M ]
( Al t.  to  R ya n  C .  H i r s c h e y)

G rac e  G .  S tu l l ,  I n te r n a ti o n a l  P e r s o n n e l  P r o te c ti o n ,  I n c . ,  T X  [ M ]
( Al t.  to  J e ffr e y O .  S tu l l )

C h ri s  Far re l l ,  N F PA S taff L i a i s o n

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

N O T E :  M e m b e r s h i p  o n  a  c o m m i tte e  s h al l  n o t i n  a n d  o f i ts e l f c o n s ti tu te  a n  e n d o r s e m e n t o f
th e  As s o c i a ti o n  o r  a n y d o c u m e n t d e ve l o p e d  b y th e  c o m m i tte e  o n  wh i c h  th e  m e m b e r  s e r ve s .

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n
p r o te c ti ve  c l o th i n g  a n d  p r o te c ti ve  e q u i p m e n t,  e x c e p t r e s p i r a to r y p r o te c ti ve  e q u i p m e n t,  th a t
p r o vi d e s  h a n d ,  fo o t,  to r s o ,  l i m b ,  an d  h e a d  p r o te c ti o n  fo r  fre  fghters  a n d  o th e r  e m e r g e n c y
s e r vi c e s  r e s p o n d e r s  d u r i n g  i n c i d e n ts  th at i n vo l ve  h a z a r d o u s  m a te r i a l s  o p e r a ti o n s .  T h e s e
o p e r a ti o n s  i n vo l ve  th e  a c ti vi ti e s  o f r e s c u e ;  h az ar d o u s  m a te r i a l  confnement,  c o n ta i n m e n t,
a n d  m i ti g a ti o n ;  a n d  p r o p e r ty c o n s e r va ti o n  wh e r e  e x p o s u r e  to  s u b s ta n c e s  th a t p r e s e n t an
u n u s u a l  d a n g e r  to  r e s p o n d e r s  ar e  p r e s e n t o r  c o u l d  o c c u r  d u e  to  to x i c i ty,  c h e m i c a l  r e a c ti vi ty,
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d e c o m p o s i ti o n ,  c o r r o s i ve n e s s ,  o r  s i m i l a r  r e ac ti o n s .  Ad d i ti o n a l l y,  th i s  C o m m i tte e  s h a l l  h a ve
p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n  th e  s e l e c ti o n ,  c a r e ,  a n d  m a i n te n a n c e  o f h a z a r d o u s
m a te r i a l s  p r o te c ti ve  c l o th i n g  a n d  p r o te c ti ve  e q u i p m e n t b y fre  a n d  e m e r g e n c y s e r vi c e s
o r g a n i z a ti o n s  a n d  p e r s o n n e l .
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C o n te n ts

C h ap te r 1 Ad m i n i s trati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 1
1 . 1 S c o p e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 1
1 . 2 P u r p o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 1
1 . 3 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 2
1 . 4 U n i ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 3

C h ap te r 2 Re fe re n c e d  P ub l i c ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 3
2 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 3
2 . 2 N F PA P u b l i c ati o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 3
2 . 3 O th e r  P u b l i c a ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 3
2 . 4 Re fe r e n c e s  fo r  E x tr a c ts  i n  M a n d ato r y

S e c ti o n s .  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 4

C h ap te r 3 Defnitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 4
3 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 4
3 . 2 N F PA Offcial  Defnitions.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 5
3 . 3 Ge n e r a l  Defnitions.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 5

C h ap te r 4 Certifcation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 9
4 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  1 9
4 . 2 Certifcation  P r o g r am .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  2 0
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C h ap te r 6 D e s i gn  Re q ui re m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  5 0
6 . 1 Ge n e r a l  D e s i g n  Re q u i r e m e n ts  ( N F PA 1 9 9 1 ,
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6 . 2 D e s i g n  Re q u i r e m e n ts  Specifc  to  N F PA 1 9 9 1
E n s e m b l e s  an d  E l e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  5 3

6 . 3 D e s i g n  Re q u i r e m e n ts  Specifc  to  N F PA 1 9 9 2
E n s e m b l e s  an d  E n s e m b l e  E l e m e n ts .  . . . . . . . . . . . . . . 1 9 9 0 –  5 4

6 . 4 D e s i g n  Re q u i r e m e n ts  Specifc  to  N F PA 1 9 9 4
E n s e m b l e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  5 4
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7 . 1 Ge n e r a l  P e r fo r m a n c e  Re q u i r e m e n ts  ( Ap p l i e s

to  N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  a n d  N F PA 1 9 9 4 ) .  . 1 9 9 0 –  5 5
7 . 2 Specifc  P e r fo r m a n c e  Re q u i r e m e n ts  fo r
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E l e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9 0 –  5 9

7 . 3 Specifc  Re q u i r e m e n ts  fo r  N F PA 1 9 9 2  L i q u i d
S p l a s h -P r o te c ti ve  E n s e m b l e s  a n d  E l e m e n ts .  . . 1 9 9 0 –  6 3

7 . 4 Specifc  Re q u i r e m e n ts  fo r  N F PA 1 9 9 4
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n

th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.
A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h

i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d

s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐
e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e tati o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h a l l  b e  s e n t to  th e

te c h n i c al  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.
I n fo r m a ti o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an

b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  B .

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

1 . 1 *  S c o p e .    T h i s  s tan d ar d  s h al l  s p e c i fy th e  m i n i m u m  d e s i g n ,
p e r fo r m an c e ,  te s ti n g,  d o c u m e n tati o n ,  an d  certifcation

r e q u i r e m e n ts  fo r  th e  fo l l o wi n g  P P E ,  wh i c h  i s  u s e d  b y e m e r ‐
g e n c y r e s p o n d e r s  d u r i n g  h az ar d o u s  m ate r i a l s  e m e r ge n c i e s  an d

C B RN  te r r o r i s m  i n c i d e n ts :

( 1 ) Vap o r-p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  fo r
h a z a r d o u s  m a te r i al s  e m e r g e n c i e s  a n d  C B RN  te r r o r i s m
i n c i d e n ts

( 2 ) L i q u i d  s p l a s h -p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e
e l e m e n ts  fo r  h az a r d o u s  m ate r i al s  e m e r g e n c i e s

( 3 ) H az m at/ C B RN  p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e
e l e m e n ts  fo r  h az ar d o u s  m a te r i al s  e m e r ge n c i e s  an d  C B RN
te r r o r i s m  i n c i d e n ts

1 . 1 . 1    T h i s  s tan d a r d  s h al l  s p e c i fy r e q u i r e m e n ts  fo r  n e w e n s e m ‐
b l e s  a n d  n e w e n s e m b l e  e l e m e n ts .

1 . 1 . 2 *    T h i s  s tan d ar d  s h al l  al s o  s p e c i fy ad d i ti o n al  o p ti o n al
c r i te r i a fo r  e n s e m b l e s  th a t p r o vi d e  e s c a p e  fr o m  c h e m i c al  fash

fres  e n c o u n te r e d  d u r i n g h az ar d o u s  m a te r i al s  e m e r ge n c i e s  an d
C B RN  te r r o r i s m  i n c i d e n ts .

1 . 1 . 3 *    T h i s  s ta n d ar d  s h al l  al s o  e s tab l i s h  r e q u i r e m e n ts  fo r
r u gg e d i z e d  h az m a t/ C B RN  p r o te c ti ve  e n s e m b l e s  o r  e n s e m b l e
e l e m e n ts  th at p r o vi d e  a  g r e ate r  l e ve l  o f p h ys i c a l  h a z a r d  r e s i s t‐

an c e  an d  i n c r e a s e d  d u r ab i l i ty an d  o ffe r  th e  p o te n ti al  fo r  r e u s e .

1 . 1 . 4    T h i s  s ta n d ar d  s h a l l  a l s o  e s tab l i s h  ad d i ti o n al  o p ti o n al
r e q u i r e m e n ts  fo r  h a z m at/ C B RN  p r o te c ti ve  e n s e m b l e s  ad d r e s s ‐

i n g s te al th  c h ar ac te r i s ti c s .

1 . 1 . 5 *    T h i s  s tan d ar d  a l o n e  s h al l  n o t s p e c i fy r e q u i r e m e n ts  fo r
p r o te c ti ve  c l o th i n g  fo r  a n y frefghting  ap p l i c ati o n s  o r  p r o te c ‐
ti ve  c l o th i n g  fo r  p r o te c ti o n  ag ai n s t i o n i z i n g  r ad i ati o n ,  c r yo ‐

ge n i c  l i q u i d  h az ar d s ,  o r  e x p l o s i ve  a tm o s p h e r e s .

1 . 1 . 6 *    T h i s  s tan d ar d  s h al l  n o t e s tab l i s h  r e q u i r e m e n ts  fo r  r e s p i ‐
r ato r y p r o te c ti o n  o th e r  th a n  th e  typ e  o f r e s p i r ato r y p r o te c ti o n

th at i s  specifed  fo r  te s ti n g  a n d  certifcation  o f specifc  e n s e m ‐
b l e s .

1 . 1 . 7    Certifcation  o f e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  to  th e
r e q u i r e m e n ts  o f th i s  s ta n d ar d  s h a l l  n o t p r e c l u d e  certifcation

to  ad d i ti o n a l  ap p r o p r i ate  s tan d ar d s  wh e r e  th e  e n s e m b l e  o r
e n s e m b l e  e l e m e n ts  m e e t al l  th e  a p p l i c ab l e  r e q u i r e m e n ts  o f
e a c h  s tan d ar d .

1 . 1 . 8    T h i s  s ta n d a r d  s h al l  n o t ap p l y to  a n y a c c e s s o r i e s  th a t
c o u l d  b e  atta c h e d  to  a  certifed  p r o d u c t,  b e fo r e  o r  afte r

p u r c h a s e ,  th at a r e  n o t n e c e s s a r y fo r  th e  certifed  p r o d u c t to
m e e t th e  r e q u i r e m e n ts  o f th i s  s tan d ar d .

1 . 1 . 9    T h i s  s ta n d a r d  s h al l  n o t b e  c o n s tr u e d  as  ad d r e s s i n g a l l
th e  s a fe ty c o n c e r n s  as s o c i ate d  wi th  th e  u s e  o f c o m p l i an t vap o r-
p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  l i q u i d  s p l as h -

p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  a n d  h a z m a t/
C B RN  p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts .  I t s h a l l  b e
th e  r e s p o n s i b i l i ty o f th e  p e r s o n s  a n d  o r g an i z ati o n s  th a t u s e

c o m p l i a n t va p o r- p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts ,
l i q u i d  s p l a s h -p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  an d
h a z m a t/ C B RN  p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  to

e s tab l i s h  s a fe ty a n d  h e al th  p r ac ti c e s  a n d  to  d e te r m i n e  th e
a p p l i c a b i l i ty o f r e gu l a to r y l i m i tati o n s  p r i o r  to  u s e .

1 . 1 . 1 0    T h i s  s ta n d a r d  s h al l  n o t b e  c o n s tr u e d  as  a d d r e s s i n g a l l
th e  s a fe ty c o n c e r n s ,  i f a n y,  a s s o c i a te d  wi th  th e  u s e  o f th i s  s ta n d ‐
a r d  b y te s ti n g fac i l i ti e s .  I t s h a l l  b e  th e  r e s p o n s i b i l i ty o f th e

p e r s o n s  a n d  o r g an i z a ti o n s  th at u s e  th i s  s tan d a r d  to  c o n d u c t
te s ti n g o f c o m p l i an t va p o r-p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e
e l e m e n ts ,  l i q u i d  s p l a s h - p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e

e l e m e n ts ,  an d  h az m at/ C B RN  p r o te c ti ve  e n s e m b l e s  an d  e n s e m ‐
b l e  e l e m e n ts  to  e s tab l i s h  s afe ty an d  h e al th  p r ac ti c e s  an d  to
d e te r m i n e  th e  a p p l i c a b i l i ty o f r e g u l ato r y l i m i ta ti o n s  p r i o r  to

u s i n g  th i s  s tan d a r d  to  d e s i gn ,  m an u fa c tu r e ,  o r  te s t e n s e m b l e s .

1 . 1 . 1 1    N o th i n g  h e r e i n  s h al l  r e s tr i c t an y j u r i s d i c ti o n  o r  m a n u ‐
fa c tu r e r  fr o m  e x c e e d i n g  th e s e  m i n i m u m  r e q u i r e m e n ts .

1 . 2  P u rp o s e .

1 . 2 . 1 *    T h e  p u r p o s e  o f th i s  s tan d ar d  s h a l l  b e  to  e s ta b l i s h  a
m i n i m u m  l e ve l  o f p r o te c ti o n  fo r  e m e r g e n c y r e s p o n d e r s  d u r i n g

h a z a r d o u s  m ate r i a l s  e m e r g e n c i e s  an d  C B RN  te r r o r i s m  i n c i ‐
d e n ts .
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1 . 2 . 1 . 1    T h e  p u r p o s e  o f th i s  s tan d ar d  s h al l  b e  to  e s tab l i s h  a
m i n i m u m  l e ve l  o f liquifed  ga s  p r o te c ti o n  a s  a n  o p ti o n  fo r

c o m p l i a n t vap o r-p r o te c ti ve  e n s e m b l e s  an d  c o m p l i an t e n s e m b l e
e l e m e n ts .

1 . 2 . 1 . 2    T h e  p u r p o s e  o f th i s  s ta n d ar d  s h al l  b e  to  e s ta b l i s h  a
m i n i m u m  l e ve l  o f l i m i te d  c h e m i c al  fash  fre  p r o te c ti o n  fo r
e s c ap e  i n  th e  e ve n t o f a c h e m i c a l  fash  fre  a s  a n  o p ti o n  fo r

c o m p l i a n t va p o r- p r o te c ti ve  e n s e m b l e s ,  c o m p l i an t l i q u i d  s p l a s h -
p r o te c ti ve  e n s e m b l e s ,  an d  c o m p l i a n t h az m a t/ C B RN  p r o te c ti ve
e n s e m b l e s .

1 . 2 . 1 . 3    T h e  p u r p o s e  o f th e s e  o p ti o n s  s h al l  b e  to  p r o vi d e  e m e r ‐
g e n c y r e s p o n s e  o r g an i z ati o n s  th e  fexibility to  s p e c i fy th e s e

o p ti o n s  i n  th e i r  p u r c h a s e  specifcations  ac c o r d i n g  to  th e  an ti c i ‐
p ate d  e x p o s u r e  an d  e x p e c te d  n e e d s  o f th e  e m e r ge n c y r e s p o n s e
o r g an i z a ti o n .

1 . 2 . 2    T h e  p u r p o s e  o f th e  h a z m at/ C B RN  p r o te c ti ve  e n s e m b l e
a n d  e n s e m b l e  e l e m e n t r e q u i r e m e n ts  s h al l  b e  to  e s ta b l i s h  fve

l e ve l s  o f h a z m a t/ C B RN  p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e
e l e m e n ts  th at p r o vi d e  m i n i m u m  p r o te c ti o n  o f e m e r g e n c y frst
r e s p o n d e r  p e r s o n n e l  b as e d  o n  wh at th e  i n c i d e n t r i s k an al ys i s

i n d i c ate s  i s  n e c e s s ar y p r o te c ti o n  fo r  th e  i n te n d e d  o p e r ati o n s .

1 . 2 . 2 . 1    T h e  s tan d ar d  s h al l  e s ta b l i s h  a l e ve l  o f p h ys i c a l  h az ar d
r e s i s ta n c e  fo r  th e  r u gg e d i z e d  c l as s e s  o f h a z m a t/ C B RN  e n s e m ‐

b l e s  an d  e n s e m b l e  e l e m e n ts  th at s h al l  b e  u s e d  fo r  o p e r ati o n s
r e q u i r i n g  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  wi th  i n c r e as e d

d u r a b i l i ty.

1 . 2 . 2 . 2    T h e  p u r p o s e  o f th i s  s tan d ar d  s h al l  b e  to  e s tab l i s h  a
m i n i m u m  l e ve l  o f s te al th  c h ar ac te r i s ti c s  a s  a n  o p ti o n  fo r

c o m p l i an t h az m at/ C B RN  e n s e m b l e s .

1 . 2 . 3    C o n tr o l l e d  l ab o r ato r y te s ts  u s e d  to  d e te r m i n e  c o m p l i ‐
a n c e  wi th  th e  p e r fo r m an c e  r e q u i r e m e n ts  o f th i s  s ta n d ar d  s h a l l
n o t b e  d e e m e d  to  b e  e s ta b l i s h i n g p e r fo r m an c e  l e ve l s  fo r  a l l

s i tu ati o n s  to  wh i c h  p e r s o n n e l  c an  b e  e x p o s e d .

1 . 2 . 4    T h i s  s tan d ar d  i s  n o t i n te n d e d  to  b e  u ti l i z e d  fo r  d e tai l e d
m a n u fac tu r i n g  o r  p u r c h as e  specifcation,  b u t i t s h al l  b e  p e r m i t‐

te d  to  b e  r e fe r e n c e d  i n  p u r c h a s e  specifcations  a s  a m i n i m u m
r e q u i r e m e n t.

1 . 3 *  Ap p l i c ati o n .

1 . 3 . 1 *    T h i s  s tan d a r d  s h a l l  a p p l y to  th e  d e s i g n ,  m a n u fac tu r i n g ,
te s ti n g,  d o c u m e n tati o n ,  a n d  certifcation  o f n e w vap o r-

p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  n e w l i q u i d
s p l as h -p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  a n d  n e w
h a z m a t/ C B RN  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  a n d  s h al l  b e

ap p l i e d  as  fo l l o ws :

( 1 ) C h ap te r s  1  th r o u gh  3 ,  S e c ti o n s  4 . 1  an d  4 . 2 ,  S e c ti o n s  5 . 1
a n d  5 . 2 ,  S e c ti o n s  6 . 1  a n d  6 . 2 ,  S e c ti o n s  7 . 1  an d  7 . 2 ,  C h a p ‐
te r  8 ,  an d  al l  r e l ate d  p ar a gr a p h s  o f An n e x  A c o n s ti tu te
th e  2 0 2 2  e d i ti o n  o f N F PA 1 9 9 1 .

( 2 ) C h ap te r s  1  th r o u gh  3 ,  S e c ti o n s  4 . 1  an d  4 . 3 ,  S e c ti o n  5 . 1 ,
S e c ti o n  5 . 3 ,  S e c ti o n  6 . 1 ,  S e c ti o n  6 . 3 ,  S e c ti o n  7 . 1 ,
S e c ti o n  7 . 3 ,  C h a p te r  8 ,  a n d  al l  r e l ate d  p ar ag r ap h s  o f

An n e x  A c o n s ti tu te  th e  2 0 2 2  e d i ti o n  o f N F PA 1 9 9 2 .
( 3 ) C h ap te r s  1  th r o u gh  3 ,  S e c ti o n s  4 . 1  an d  4 . 4 ,  S e c ti o n  5 . 1 ,

S e c ti o n  5 . 4 ,  S e c ti o n  6 . 1 ,  S e c ti o n  6 . 4 ,  S e c ti o n  7 . 1 ,
S e c ti o n  7 . 4 ,  C h a p te r  8 ,  a n d  al l  r e l ate d  p a r ag r ap h s  o f
An n e x  A c o n s ti tu te  th e  2 0 2 2  e d i ti o n  o f N F PA 1 9 9 4 .

1 . 3 . 1 . 1 *    T h e  r e q u i r e m e n ts  fo r  C l as s  1  h az m at/ C B RN  p r o te c ‐
ti ve  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  s h a l l  ap p l y to  e n s e m b l e s

d e s i g n e d  to  p r o vi d e  p r o te c ti o n  to  e m e r ge n c y r e s p o n d e r s  at
i n c i d e n ts  i n vo l vi n g va p o r  o r  l i q u i d  c h e m i c al  h az ar d s  wh e r e  th e

c o n c e n tr ati o n s  ar e  at o r  a b o ve  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 al th  ( I D L H )  l e ve l s ,  th u s  r e q u i r i n g th e  u s e  o f S C B A

e q u i p m e n t.

1 . 3 . 1 . 2    T h e  r e q u i r e m e n ts  fo r  C l a s s  2  h az m a t/ C B RN  p r o te c ti ve
e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  s h a l l  ap p l y to  e n s e m b l e s

d e s i g n e d  to  p r o vi d e  l i m i te d  p r o te c ti o n  to  e m e r g e n c y r e s p o n d ‐
e r s  a t h a z a r d o u s  m ate r i a l s  e m e r ge n c i e s  o r  C B RN  te r r o r i s m

i n c i d e n ts  i n vo l vi n g va p o r  o r  l i q u i d  c h e m i c al  h az ar d s  wh e r e  th e
c o n c e n tr ati o n s  ar e  at o r  a b o ve  I D L H  l e ve l s ,  th u s  r e q u i r i n g  th e
u s e  o f S C B A e q u i p m e n t.

1 . 3 . 1 . 3    T h e  r e q u i r e m e n ts  fo r  C l a s s  3  h az m a t/ C B RN  p r o te c ti ve
e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  s h a l l  ap p l y to  e n s e m b l e s

d e s i g n e d  to  p r o vi d e  l i m i te d  p r o te c ti o n  to  e m e r g e n c y r e s p o n d ‐
e r s  a t h a z a r d o u s  m ate r i a l s  e m e r ge n c i e s  o r  C B RN  te r r o r i s m
i n c i d e n ts  i n vo l vi n g  l o w l e ve l s  o f va p o r  o r  l i q u i d  c h e m i c al

h a z a r d s ,  wh e r e  th e  c o n c e n tr ati o n s  a r e  b e l o w I D L H  l e ve l s ,  th u s
p e r m i tti n g th e  u s e  o f ai r-p u r i fyi n g  r e s p i r a to r s  ( AP R) .

1 . 3 . 1 . 4    T h e  r e q u i r e m e n ts  fo r  C l a s s  4  h a z m a t/ C B RN  p r o te c ti ve
e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  s h a l l  ap p l y to  e n s e m b l e s
d e s i g n e d  to  p r o vi d e  l i m i te d  p r o te c ti o n  to  e m e r g e n c y r e s p o n d ‐

e r s  at C B RN  te r r o r i s m  i n c i d e n ts  i n vo l vi n g  p ar ti c u l ate  h az ar d s ,
i n c l u d i n g  b i o l o g i c al  h a z a r d s  o r  r ad i o l o gi c al  p ar ti c u l ate
h az ar d s ,  wh e r e  th e  c o n c e n tr ati o n s  a r e  b e l o w I D L H  l e ve l s ,  th u s

p e r m i tti n g th e  u s e  o f AP R e q u i p m e n t.

1 . 3 . 1 . 5    T h e  r e q u i r e m e n ts  fo r  C l a s s  5  h az m a t/ C B RN  p r o te c ti ve
e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  s h a l l  ap p l y to  e n s e m b l e s

d e s i g n e d  to  p r o vi d e  l i m i te d  p r o te c ti o n  to  e m e r g e n c y r e s p o n d ‐
e r s  at C B RN  te r r o r i s m  i n c i d e n ts  i n vo l vi n g fammable  g as e s  n o t

to x i c  to  th e  s ki n  wh e r e  th e  p o te n ti al  e x i s ts  fo r  c h e m i c al  fash
fres,  fu r th e r  r e q u i r i n g  th e  u s e  o f S C B A e q u i p m e n t.

1 . 3 . 1 . 6    T h i s  e d i ti o n  o f N F PA 1 9 9 0  s h al l  n o t a p p l y to  vap o r-
p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts ,  l i q u i d  s p l a s h -
p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  a n d  h a z m a t/

C B RN  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  m a n u fac tu r e d  fo r
c o m p l i a n c e  wi th  p r e vi o u s  e d i ti o n s  o f N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,
o r  N F PA 1 9 9 4 .

1 . 3 . 2    T h i s  s tan d a r d  a l o n e  s h al l  n o t ap p l y to  p r o te c ti ve  c l o th ‐
i n g  fo r  p r o te c ti o n  ag ai n s t i o n i z i n g r ad i ati o n ,  c r yo ge n i c  l i q u i d

h a z a r d s ,  o r  e x p l o s i ve  atm o s p h e r e s .

1 . 3 . 3    T h i s  s tan d ar d  al o n e  s h a l l  n o t a p p l y to  l i q u i d  s p l a s h -
p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  wh e r e  a  h a z a r d ‐

o u s  m a te r i al  i s  p r e s e n t as  a  ga s  o r  a  va p o r-p r o d u c i n g  l i q u i d  at
va p o r  c o n c e n tr ati o n s  kn o wn  to  b e  to x i c  to  th e  s ki n .

1 . 3 . 4    T h i s  s tan d a r d  a l o n e  s h al l  n o t ap p l y to  p r o te c ti ve  c l o th ‐
i n g  fo r  an y frefghting  a p p l i c a ti o n s .

1 . 3 . 5 *    T h i s  s tan d ar d  s h a l l  n o t ap p l y to  th e  r e s p i r ato r y p r o te c ‐
ti o n  n e c e s s ar y fo r  p r o p e r  p r o te c ti o n  o f th e  e n s e m b l e .

1 . 3 . 6 *    Re q u i r e m e n ts  o f th i s  s ta n d a r d  s h al l  n o t ap p l y to  th e  u s e
o f c l o s e d -c i r c u i t S C B A.

1 . 3 . 7 *    T h i s  s tan d ar d  s h al l  n o t ap p l y to  th e  u s e  r e q u i r e m e n ts
fo r  vap o r-p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts ,  l i q u i d

s p l as h -p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  an d
h az m a t/ C B RN  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts ;  th e s e
r e q u i r e m e n ts  a r e  specifed  i n  N F PA 1 5 0 0  an d  N F PA 1 8 9 1 .
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1 . 3 . 8 *    T h i s  s tan d ar d  s h al l  n o t ap p l y to  th e  s e l e c ti o n ,  r e u s e ,
c a r e ,  an d  m ai n te n an c e  o f vap o r-p r o te c ti ve  e n s e m b l e s  o r

e n s e m b l e  e l e m e n ts ,  l i q u i d  s p l a s h - p r o te c ti ve  e n s e m b l e s  o r
e n s e m b l e  e l e m e n ts ,  o r  p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e
e l e m e n ts  fo r  h a z a r d o u s  m ate r i a l s  e m e r ge n c i e s  a n d  C B RN

te r r o r i s m  i n c i d e n ts ,  as  th e s e  r e q u i r e m e n ts  ar e  specifed  i n
N F PA 1 8 9 1 .

1 . 3 . 9 *    T h e  r e q u i r e m e n ts  o f th i s  s tan d ar d  s h al l  n o t ap p l y to
a n y ac c e s s o r i e s  th a t c o u l d  b e  a ttac h e d  to  th e  p r o d u c t b u t ar e
n o t n e c e s s ar y fo r  th e  p r o d u c t to  m e e t th e  r e q u i r e m e n ts  o f th i s

s tan d ar d .

1 . 4  U n i ts .

1 . 4 . 1    I n  th i s  s ta n d ar d ,  S I  u n i ts  s h al l  b e  fo l l o we d  b y a n  e q u i va‐
l e n t i n  U . S .  u n i ts  i n  p ar e n th e s e s .

1 . 4 . 2    T h e  va l u e s  i n  S I  u n i ts  s h al l  b e  r e g ar d e d  a s  th e  r e q u i r e ‐
m e n t.

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

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

c o n s i d e r e d  p a r t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

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

N F PA 1 5 0 0 ™ ,  Standard on Fire Department Occupational Safety,
Health,  and Wellness Program,  2 0 2 1  e d i ti o n .

N F PA 1 8 9 1 ,  Standard on Selection,  Care,  and Maintenance of
Hazardous Materials Clothing and Equipment,  2 0 2 2  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 7 1 ,  Standard on Protective Ensembles for Structural Fire
Fighting and Proximity Fire Fighting,  2 0 1 8  e d i ti o n .

N F PA 1 9 7 7 ,  Standard on Protective Clothing and Equipment for
Wildland Fire Fighting and Urban Interface Fire Fighting,  2 0 2 2
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 6 ,  Standard on Respiratory Protection Equipment for
Tactical and Technical Operations,  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 and CBRN Terrorism Incidents,  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 .

N F PA 1 9 9 4 ,  Standard on Protective Ensembles for First Responders
to Hazardous Materials Emergencies and CBRN Terrorism Incidents,
2 0 1 8  e d i ti o n .

N F PA 1 9 9 9 ,  Standard on Protective Clothing and Ensembles for
Emergency Medical Operations,  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  AAT C C  P ub l i c ati o n s .    Am e r i c an  As s o c i a ti o n  o f Te x ti l e
C h e m i s ts  an d  C o l o r i s ts ,  P. O .  B o x  1 2 2 1 5 ,  Re s e ar c h  Tr i an g l e
P ar k,  N C  2 7 7 0 9 .

AAT C C  E va l u a ti o n  P r o c e d u r e  6 ,  Instrumental Color Measure‐
ment,  2 0 1 6 .

2 . 3 . 2  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 a l  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  foor,  N e w Yo r k,  N Y 1 0 0 3 6 .

AN S I / I S E A Z 8 7 . 1 ,  American National Standard for Occupational
and Educational Personal Eye and Face Protection Devices,  2 0 2 0 .

AN S I / I S E A Z 8 9 . 1 ,  American National Standard for Industrial
Head Protection,  2 0 1 4  ( R2 0 1 9 ) .

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

1 9 4 2 8 - 2 9 5 9 .

AS T M  D 4 1 2 ,  Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers — Tension,  2 0 1 6 .

AS T M  D 4 7 1 ,  Standard Test Method for Rubber Property — Effect
of Liquids,  2 0 1 6 a.

AS T M  D 7 4 7 ,  Standard Test Method for Apparent Bending Modu‐
lus of Plastics by Means of a Cantilever Beam,  2 0 1 0 ,  wi th d r awn .

AS T M  D 7 5 1 ,  Standard Test Methods for Coated Fabrics,  2 0 1 9 .

AS T M  D 1 7 7 6 / D 1 7 7 6 M ,  Standard Practice for Conditioning and
Testing Textiles,  2 0 2 0 .

AS T M  D 2 1 3 6 ,  Standard Test Method for Coated Fabrics — Low-
Temperature Bend Test,  2 0 1 9 .

AS T M  D 2 5 8 2 ,  Standard Test Method for Puncture-Propagation
Tear Resistance of Plastic Film and Thin Sheeting,  2 0 1 6 .

AS T M  D 3 8 8 4 ,  Standard Guide for Abrasion Resistance of Textile
Fabrics (Rotary Platform,  Double-Head Method),  2 0 0 9 ,  r e a p p r o ve d

2 0 1 7 .

AS T M  D 4 1 5 7 ,  Standard Test Method for Abrasion Resistance of
Textile Fabrics (Oscillatory Cylinder Method),  2 0 1 3 ,  r e a p p r o ve d
2 0 1 7 .

AS T M  D 5 1 5 1 ,  Standard Test Method for Detection of Holes in
Medical Gloves,  2 0 1 9 .

AS T M  D 6 4 1 3 / D 6 4 1 3 M ,  Standard Test Method for Flame Resist‐
ance of Textiles (Vertical Test),  2 0 1 5 .

AS T M  F 3 9 2 / F 3 9 2 M ,  Standard Practice for Conditioning Flexible
Barrier Materials for Flex Durability,  2 0 1 1 ,  r e ap p r o ve d  2 0 1 5 .

AS T M  F 7 3 9 ,  Standard Test Method for Permeation of Liquids and
Gases Through Protective Clothing Materials Under Conditions of
Continuous Contact,  2 0 1 2 e 1 .

AS T M  F 9 0 3 ,  Standard Test Method for Resistance of Materials
Used in Protective Clothing to Penetration by Liquids,  2 0 1 8 .

AS T M  F 1 0 0 1 ,  Standard Guide for Selection of Chemicals to Evalu‐
ate Protective Clothing Materials,  2 0 1 2 ,  reaffrmed  2 0 1 7 .

AS T M  F 1 0 5 2 ,  Standard Test Method for Pressure Testing Vapor
Protective Suits,  2 0 1 4 .

AS T M  F 1 1 5 4 ,  Standard Practices for Evaluating the Comfort,  Fit,
Function,  and Durability of Protective Ensembles,  Ensemble Elements,

and Other Components,  2 0 1 8 .

AS T M  F 1 3 0 1 ,  Standard Practice for Labeling Chemical Protective
Clothing,  2 0 1 8 .

AS T M  F 1 3 4 2 / F 1 3 4 2 M ,  Standard Test Method for Protective
Clothing Material Resistance to Puncture,  2 0 0 5 ,  r e a p p r o ve d

2 0 1 3 e 1 .
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AS T M  F 1 3 5 8 ,  Standard Test Method for Effects of Flame Impinge‐
ment on Materials Used in Protective Clothing not Designated Primar‐

ily for Flame Resistance,  2 0 1 6 .

AS T M  F 1 3 5 9 / F 1 3 5 9 M ,  Standard Test Method for Liquid Penetra‐
tion Resistance of Protective Clothing or Protective Ensembles Under a
Shower Spray While on a Manikin,  2 0 1 6 a.

AS T M  F 1 6 7 1 ,  Standard Test Method for Resistance of Materials
Used in Protective Clothing to Penetration by Blood-Borne Pathogens

Using Phi-X1 74 Bacteriophage Penetration as a Test System,  2 0 1 3 .

AS T M  F 1 7 9 0 ,  Standard Test Method for Measuring Cut Resistance
of Materials Used in Protective Clothing,  2 0 0 5 .

AS T M  F 1 8 6 8 ,  Standard Test Method for Thermal and Evaporative
Resistance of Clothing Materials Using a Sweating Hot Plate,  2 0 1 7 .

AS T M  F 1 9 3 0 ,  Standard Test Method for Evaluation of Flame-
Resistant Clothing for Protection Against Fire Simulations Using an
Instrumented Manikin,  2 0 1 8 .

AS T M  F 2 0 1 0 / F 2 0 1 0 M ,  Standard Test Method for Evaluation of
Glove Effects on Wearer Finger Dexterity Using a Modifed Pegboard

Test,  2 0 1 8 .

AS T M  F 2 4 1 2 ,  Standard Test Methods for Foot Protection,  2 0 1 8 a .

AS T M  F 2 4 1 3 ,  Standard Specifcation for Performance Require‐
ments for Protective (Safety) Toe Cap Footwear,  2 0 1 8 .

AS T M  F 2 7 0 0 ,  Standard Test Method for Unsteady-State Heat
Transfer Evaluation of Flame Resistant Materials for Clothing with
Continuous Heating,  2 0 0 8 ,  r e a p p r o ve d  2 0 1 3 .

AS T M  F 2 9 1 3 ,  Standard Test Method for Measuring the Coeffcient
of Friction for Evaluation of Slip Performance of Footwear and Test

Surfaces/Flooring Using a Whole Shoe Tester,  2 0 1 9 .

2 . 3 . 4  FI A P u b l i c ati o n s .    F o o twe a r  I n d u s tr i e s  o f Am e r i c a,  1 4 2 0
K S tr e e t,  N W,  S u i te  6 0 0 ,  Wa s h i n g to n ,  D C  2 0 0 0 5 .

F I A S ta n d ar d  1 2 0 9 ,  Whole Shoe Flex,  1 9 8 4 .

2 . 3 . 5  I E C  P u b l i c ati o n s .    I n te r n a ti o n al  E l e c tr o te c h n i c al
C o m m i s s i o n ,  3 ,  r u e  d e  Var e m b é ,  P. O .  B o x  1 3 1 ,  C H -1 2 1 1

Ge n e va  2 0 ,  S wi tz e r l a n d .

I E C  6 1 6 7 2 -1 ,  Electroacoustics — Sound level meters — Part 1 :
Specifcations,  2 0 1 3 .

2 . 3 . 6  I S O  P u b l i c ati o n s .    I n te r n ati o n a l  O r g an i z ati o n  fo r  S tan d ‐
a r d i z a ti o n ,  I S O  C e n tr al  S e c r e tar i a t,  B I B C  I I ,  C h e m i n  d e  B l an ‐
d o n n e t 8 ,  C P  4 0 1 ,  1 2 1 4  Ve r n i e r,  Ge n e va,  S wi tz e r l a n d .

I S O  Gu i d e  2 7 ,  Guidelines for corrective action to be taken by a
certifcation body in the event of misuse of its mark of conformity,  1 9 8 3 ,
confrmed  2 0 1 4 .

I S O  4 6 4 9 ,  Rubber,  vulcanized or thermoplastic — Determination of
abrasion resistance using a rotating cylindrical drum device,  2 0 1 7 .

I S O  6 5 3 0 ,  Protective clothing — Protection against liquid chemi‐
cals — Test method for resistance of materials to penetration by liquids,
2 0 0 5 .

I S O  9 0 0 1 ,  Quality management systems — Requirements,  2 0 1 5 .

I S O  1 1 0 9 2 ,  Textiles — Physiological effects — Measurement of
thermal and water-vapour resistance under steady-state conditions

(sweating guarded-hotplate test),  2 0 1 4 .

I S O / I E C  1 7 0 1 1 ,  Conformity assessment — Requirements for
accreditation bodies accrediting conformity assessment bodies,  2 0 0 4 .

I S O / I E C  1 7 0 2 1 ,  Conformity assessment — Requirements for bodies
providing audit and certifcation of management systems,  2 0 1 5 .

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

I S O / I E C  1 7 0 6 5 ,  Conformity assessment — Requirements for bodies
certifying products,  processes,  and services,  2 0 1 2 .

2 . 3 . 7  N I O S H  P ub l i c ati o n s .    N ati o n a l  I n s ti tu te  fo r  O c c u p a‐
ti o n a l  S a fe ty a n d  H e al th ,  C e n te r s  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 2 9 -4 0 2 7 .

Statement of Standard for NIOSH CBRN APR Testing,  2 0 0 3 .

Statement of Standard for NIOSH CBRN PAPR Testing,  2 0 0 6 .

Statement of Standard for NIOSH CBRN SCBA Testing,  2 0 0 3 .

2 . 3 . 8  U S  G o ve r n m e n t P u b l i c ati o n s .    U S  G o ve r n m e n t P u b l i s h ‐
i n g  Offce,  7 3 2  N o r th  C ap i to l  S tr e e t,  N W,  Was h i n gto n ,  D C
2 0 4 0 1 -0 0 0 1 .

F e d e r al  Te s t M e th o d  S tan d ar d  1 9 1 A,  Textile Test Methods,
1 9 7 8 .

T i tl e  1 8 ,  U n i te d  S tate s  C o d e ,  P ar t 2 3 3 2 a,  “ U s e  o f We a p o n s  o f
M as s  D e s tr u c ti o n . ”

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 1 0 . 1 3 2 ,
“ P e r s o n a l  P r o te c ti ve  E q u i p m e n t:  Ge n e r al  Re q u i r e m e n ts . ”

2 . 3 . 9  O th e r P u b l i c ati o n s .

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

Te c h n i c a l  As s e s s m e n t o f th e  M a n -I n -S i m u l a n t Te s t P r o g r am ,
N a ti o n a l  Re s e ar c h  C o u n c i l  Re p o r t,  T h e  N a ti o n a l  Ac ad e m i e s ,

5 0 0  F i fth  S t.  N W,  Wa s h i n gto n ,  D C  2 0 0 0 1 ,  1 9 9 7 .

T h e  Te c h n i c al  C o o p e r a ti o n  P r o g r am ,  C h e m i c al  B i o l o g i c al
D e fe n s e  Te c h n i c al  P a n e l  1 1  o n  L o w B u r d e n ,  I n te gr a te d  P r o te c ‐

ti ve  C l o th i n g ,  “ F i n a l  Re p o r t:  D e ve l o p m e n t o f a  S tan d ar d
Vap o u r  S ys te m s  Te s t to  As s e s s  th e  P r o te c ti o n  C a p ab i l i ty o f N B C
I n d i vi d u al  P r o te c ti ve  E n s e m b l e s , ”  Ap p e n d i x  G,  D e fe n c e

Re s e ar c h  E s tab l i s h m e n t Suffeld  Re p o r t,  B i o l o g i c a l  a n d  C h e m i ‐
c a l  D e fe n c e  Re vi e w C o m m i tte e ,  S u i te  4 0 5  2 -2 0 2 6 ,  L a n th i e r
D r i ve ,  O tta wa,  O N ,  K4 N  0 N 6 ,  Ap r i l  1 9 9 7 ,  U N C L AS S I F I E D .

2 . 3 . 1 0  U S  M i l i tar y P u b l i c ati o n s .    U S  Ar m y D e ve l o p m e n tal  Te s t
C o m m a n d  ( D T C ) ,  Te c h n o l o g y M an a ge m e n t D i vi s i o n  ( C S T E -

D T C -T T-M ) ,  3 1 4  L o n g s  C o r n e r  Ro a d ,  Ab e r d e e n  P r o vi n g
Gr o u n d ,  M D  2 1 0 0 5 - 5 0 5 5 .

Te s t O p e r ati o n s  P r o c e d u r e  ( T O P )  0 8 -2 -5 0 3 ,  Low Volatility
Agent Permeation (LVAP) Swatch Testing,  2 0 1 8 .

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

C h ap te r 3    Defnitions

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

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

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

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

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

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i a l s  to  wh i c h  h as  b e e n
a ttac h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐

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

al s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s
c o m p l i an c e  wi th  ap p r o p r i a te  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 4 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e

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

ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i gn ate d
s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a specifed

p u r p o s e .

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

3 . 2 . 6  S h o u l d .    I n d i c a te s  a  r e c o m m e n d a ti o n  o r  th a t wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 7  S tan d ard .    An  N F PA S tan d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g  th e  wo r d  “ s h a l l ”  to

i n d i c a te  r e q u i r e m e n ts  a n d  th at i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d a to r y r e fe r e n c e  b y an o th e r  s ta n d ar d  o r  c o d e  o r  fo r

ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  a r e  n o t to  b e
c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d ar d  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m a ti o n al

n o te ,  o r  o th e r  m e a n s  a s  p e r m i tte d  i n  th e  N F PA M an u a l s  o f
S tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d a r d s  d e ve l o p m e n t

ac ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  al l  N F PA S ta n d a r d s ,
i n c l u d i n g  C o d e s ,  S tan d a r d s ,  Re c o m m e n d e d  P r a c ti c e s ,  an d
G u i d e s .

3 . 3 *  G e n e ral  Defnitions.

3 . 3 . 1  Ac c e s s o ri e s .    An  i te m ,  o r  i te m s ,  th a t a r e  atta c h e d  to  th e
certifed  p r o d u c t th at a r e  n o t n e c e s s ar y to  m e e t th e  r e q u i r e ‐

m e n ts  o f th e  s tan d a r d .

3 . 3 . 2  Afterfame.    P e r s i s te n t faming  o f a  m a te r i al  a fte r  th e
i g n i ti o n  s o u r c e  h a s  b e e n  r e m o ve d .

3 . 3 . 3  Afterfame  T i m e .    T h e  l e n g th  o f ti m e  fo r  wh i c h  a  m a te ‐
r i al ,  c o m p o n e n t,  o r  c h e m i c al -p r o te c ti ve  ga r m e n t c o n ti n u e s  to

b u r n  afte r  th e  s i m u l ate d  c h e m i c a l  fash  fre  h a s  e n d e d .

3 . 3 . 4  Age n ts .

3 . 3 . 4 . 1  Biological Terrorism Agents.    L i q u i d  o r  p ar ti c u l ate
ag e n ts  th a t c an  c o n s i s t o f a b i o l o g i c al l y d e r i ve d  to x i n  o r

p ath o ge n  u s e d  to  infict l e th a l  o r  i n c ap ac i tati n g  c a s u al ti e s ,

ge n e r a l l y o n  a  c i vi l i a n  p o p u l ati o n  as  a r e s u l t o f a  te r r o r i s t
atta c k.

3 . 3 . 4 . 2  CBRN Terrorism Agents.    T h e  te r m  u s e d  to  r e fe r  to
c h e m i c a l  te r r o r i s m  ag e n ts ,  i n c l u d i n g  c h e m i c a l  war fa r e
ag e n ts  a n d  to x i c  i n d u s tr i a l  c h e m i c a l s ,  b i o l o g i c al  te r r o r i s m

a ge n ts ,  an d  r ad i o l o g i c al  p a r ti c u l a te  te r r o r i s m  ag e n ts .  (See
also 3. 3. 4. 1 ,  3. 3. 4. 3,  and 3. 3. 4. 5. )

3 . 3 . 4 . 3  Chemical Terrorism Agents.    L i q u i d ,  s o l i d ,  g as e o u s ,
a n d  vap o r  c h e m i c al  war fa r e  ag e n ts  an d  to x i c  i n d u s tr i al

c h e m i c a l s  u s e d  to  infict l e th al  o r  i n c ap ac i tati n g  c as u a l ti e s ,
ge n e r a l l y o n  a  c i vi l i a n  p o p u l ati o n  as  a r e s u l t o f a  te r r o r i s t

a ttac k.

3 . 3 . 4 . 4 *  Chemical Warfare (CW)  Agents.    L i q u i d ,  s o l i d ,  an d
ga s  c h e m i c a l  a ge n ts  ( m o s t a r e  l i q u i d )  tr ad i ti o n al l y u s e d

d u r i n g war far e  o r  ar m e d  confict to  ki l l  o r  i n c ap ac i tate  an
e n e m y.  (See also 3. 3. 4. 3 and 3. 3. 4. 6. )

3 . 3 . 4 . 5 *  Radiological Particulate Terrorism Agents.    P a r ti c l e s
th at e m i t i o n i z i n g  r ad i ati o n  i n  e x c e s s  o f n o r m al  b a c kg r o u n d

l e ve l s  u s e d  to  infict l e th al  o r  i n c ap ac i tati n g  c as u a l ti e s ,
ge n e r a l l y o n  a  c i vi l i an  p o p u l a ti o n  a s  th e  r e s u l t o f a  te r r o r i s t

a ttac k.

3 . 3 . 4 . 6  Toxic Industrial Chemicals.    H i gh l y to x i c  s o l i d ,  l i q u i d ,
o r  g as e o u s  c h e m i c al s  th at h ave  b e e n  identifed  a s  m as s  c as u ‐

a l ty th r e ats  th a t c o u l d  b e  u s e d  as  we a p o n s  o f te r r o r i s m  to
infict c a s u al ti e s ,  ge n e r a l l y o n  a  c i vi l i an  p o p u l ati o n  d u r i n g  a
te r r o r i s t atta c k.  (See also 3. 3. 4. 3 and 3. 3. 4. 4. )

3 . 3 . 5  As s e m b l y.    T h e  p o r ti o n  o f th e  m a n u fac tu r i n g  p r o c e s s
i n c l u d i n g ,  b u t n o t l i m i te d  to ,  s e wi n g ,  gl u i n g,  l am i n ati n g ,  ta c k‐

i n g ,  o r  o th e r  m e an s  o f atta c h i n g wh e r e b y m ate r i a l s  o r  c o m p o ‐
n e n t p a r ts  ar e  p u t to g e th e r  to  fo r m  a p o r ti o n  o f th e  c o m p l i an t

p r o d u c t,  o r  th e  c o m p l e te  c o m p l i an t p r o d u c t.

3 . 3 . 6  B ar ri e r L aye r.    T h e  l a ye r  o f ga r m e n t m ate r i al ,  g l o ve
m a te r i al ,  fo o twe ar  m a te r i al ,  o r  h o o d  m ate r i a l  d e s i gn a te d  a s

p r i m a r i l y c o n tr i b u ti n g to  e l e m e n t i n te gr i ty an d  c h e m i c a l /
b a r r i e r  p e r fo r m an c e .

3 . 3 . 7  B o o t.    S e e  3 . 3 . 3 5 .

3 . 3 . 8  C are .    P r o c e d u r e s  fo r  c l e an i n g,  d e c o n ta m i n ati o n ,  an d
s to r ag e  o f p r o te c ti ve  c l o th i n g a n d  e q u i p m e n t.

3 . 3 . 9  C B RN .    C h e m i c a l ,  b i o l o gi c al ,  r ad i o l o g i c al ,  a n d  n u c l e ar.

3 . 3 . 1 0  C B RN  Te r ro ri s m  I n c i d e n ts .    S i tu a ti o n s  i n vo l vi n g  th e
i n te n ti o n a l  o r  ac c i d e n ta l  r e l e as e  o f C B RN  war fa r e  a ge n ts  i n
c i vi l i a n  ar e as .

3 . 3 . 1 1  Certifcation/Certifed.    A s ys te m  wh e r e b y a certifca‐
tion  o r ga n i z ati o n  d e te r m i n e s  th a t a m a n u fac tu r e r  h as  d e m o n ‐

s tr ate d  th e  ab i l i ty to  p r o d u c e  a  p r o d u c t th at c o m p l i e s  wi th  th e
r e q u i r e m e n ts  o f th i s  s tan d ar d ,  a u th o r i z e s  th e  m an u fac tu r e r  to
u s e  a l ab e l  o n  l i s te d  p r o d u c ts  th at c o m p l y wi th  th e  r e q u i r e ‐

m e n ts  o f th i s  s tan d ar d ,  an d  e s tab l i s h e s  a  fo l l o w-u p  p r o gr a m
c o n d u c te d  b y th e  certifcation  o r g an i z a ti o n  a s  a c h e c k o n  th e
m e th o d s  th e  m a n u fac tu r e r  u s e s  to  d e te r m i n e  c o n ti n u e d

c o m p l i a n c e  o f l a b e l e d  an d  l i s te d  p r o d u c ts  wi th  th e  r e q u i r e ‐
m e n ts  o f th i s  s tan d a r d .

3 . 3 . 1 2 *  Certifcation  O rgan i z ati o n .    An  i n d e p e n d e n t,  th i r d -
p ar ty o r g an i z a ti o n  th at d e te r m i n e s  p r o d u c t 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  s tan d ar d  wi th  a l ab e l i n g/ l i s ti n g /

fo l l o w-u p  p r o gr a m .
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3 . 3 . 1 3 *  C h e m i c al  Fl as h  Fi re .    T h e  i g n i ti o n  o f a fammable  a n d
i gn i ti b l e  va p o r  o r  ga s  th at p r o d u c e s  a n  o u twa r d  e x p an d i n g
fame  fr o n t as  th o s e  va p o r s  o r  g as e s  b u r n .  T h i s  b u r n i n g an d

e x p a n d i n g fame  fr o n t,  a  freball,  wi l l  r e l e as e  b o th  th e r m al  an d
ki n e ti c  e n e r g y to  th e  e n vi r o n m e n t.

3 . 3 . 1 4 *  C h e m i c al - P ro te c ti o n  L aye r.    T h e  m ate r i a l  o r  c o m p o ‐
s i te  u s e d  i n  an  e n s e m b l e  o r  c l o th i n g  fo r  th e  p u r p o s e  o f p r o vi d ‐
i n g p r o te c ti o n  fr o m  c h e m i c a l  h az ar d s .

3 . 3 . 1 5  C l o s u re  As s e m b l y.    T h e  c o m b i n ati o n  o f th e  s u i t o r
g ar m e n t c l o s u r e  a n d  th e  s e am  attac h i n g  th e  s u i t o r  g ar m e n t

c l o s u r e  to  th e  s u i t o r  g ar m e n t,  i n c l u d i n g  a n y p r o te c ti ve  fap  o r
c o ve r.

3 . 3 . 1 6  C o m p l i an c e / C o m p l i an t.    M e e ti n g o r  e x c e e d i n g a l l
a p p l i c a b l e  r e q u i r e m e n ts  o f th i s  s ta n d a r d .

3 . 3 . 1 7  C o m p l i an t P ro d uc t.    P r o d u c t th a t i s  c o ve r e d  b y th i s
s tan d ar d  an d  h a s  b e e n  certifed  as  m e e ti n g  al l  ap p l i c ab l e
r e q u i r e m e n ts  o f th i s  s ta n d ar d  th a t p e r tai n  to  th e  p r o d u c t.

3 . 3 . 1 8 *  C o m p o n e n t( s ) .    An y m a te r i al ,  p ar t,  o r  s u b as s e m b l y
u s e d  i n  th e  c o n s tr u c ti o n  o f th e  c o m p l i a n t p r o d u c t.

3 . 3 . 1 9  C o m p o n e n t P ar t( s ) .    An y m ate r i a l ( s )  o r  p a r t( s )  u s e d  i n
th e  c o n s tr u c ti o n  o f a vap o r-p r o te c ti ve  e n s e m b l e  o r  e n s e m b l e
e l e m e n ts .

3 . 3 . 2 0  C o m p o s i te .    T h e  l a ye r  o r  l aye r s  o f m a te r i al s  o r  c o m p o ‐
n e n ts .

3 . 3 . 2 1  C r yo ge n i c  G as .    S e e  3 . 3 . 4 2 . 1 .

3 . 3 . 2 2 *  C r yo ge n i c  L i q ui d .    A r e fr i ge r a te d  liquefed  g as  h a vi n g
a  b o i l i n g  p o i n t b e l o w –9 0 ° C  ( –1 3 0 ° F )  a t a tm o s p h e r i c  p r e s s u r e .

3 . 3 . 2 3  E l as to m e r.    A p o l ym e r i c  m a te r i al  th at r e tu r n s  to  i ts  o r i g ‐
i n al  l e n gth  an d  s h a p e  afte r  s tr e tc h i n g .

3 . 3 . 2 4 *  E l as to m e ri c  I n te r fac e  M ate ri al .    An  e x p o s e d  e l as to ‐
m e r i c  m a te r i al ,  n o t o th e r wi s e  u s e d  as  a g ar m e n t m ate r i a l ,  th at
p r o vi d e s  an  i n te r fac e  o th e r  th a n  s e a m s  b e twe e n  c o m p o n e n ts  o f
th e  e n s e m b l e  an d  e n s e m b l e  e l e m e n ts  a n d ,  i f ap p l i c ab l e ,  th e
i n te r fa c e  b e twe e n  th e  r e s p i r ato r  fac e p i e c e  a n d  th e  e n s e m b l e  o r
e n s e m b l e  e l e m e n ts .

3 . 3 . 2 5  E l e m e n t( s ) .    S e e  3 . 3 . 2 8 ,  E n s e m b l e  E l e m e n ts .

3 . 3 . 2 6 *  E m e rge n c y Re s p o n d e rs .    P e r s o n n e l  a s s i gn e d  to  o r g an ‐
i z a ti o n s  th at h ave  th e  r e s p o n s i b i l i ty fo r  r e s p o n d i n g to  h a z a r d ‐
o u s  m ate r i a l s  e m e r ge n c i e s  an d  C B RN  te r r o r i s m  i n c i d e n ts .

3 . 3 . 2 7  E n c ap s ul ati n g E n s e m b l e .    A typ e  o f e n s e m b l e  th a t
c o m p l e te l y c o ve r s  th e  we a r e r  an d  th e  we ar e r ’ s  r e s p i r a to r.

3 . 3 . 2 8  E n s e m b l e  E l e m e n ts .    I n d i vi d u a l  i te m s  o f c o m p l i a n t
p r o te c ti ve  c l o th i n g an d  e q u i p m e n t d e s i gn e d  to  p r o vi d e  m i n i ‐
m u m  p r o te c ti o n  o f specifc  a r e as  o f th e  b o d y fr o m  s o m e ,  b u t
n o t al l ,  r i s ks  o c c u r r i n g  d u r i n g h a z a r d o u s  m ate r i a l s  an d  C B RN
e m e r g e n c y r e s p o n s e .

3 . 3 . 2 9  E n s e m b l e s .    M u l ti p l e  e n s e m b l e  e l e m e n ts  th at,  wh e n
wo r n  to ge th e r,  ar e  d e s i gn e d  to  p r o vi d e  m i n i m u m  fu l l -b o d y
p r o te c ti o n  fr o m  s o m e ,  b u t n o t al l ,  r i s ks  o c c u r r i n g  d u r i n g
h a z a r d o u s  m ate r i a l s  e m e r g e n c i e s  an d  C B RN  te r r o r i s m  i n c i ‐
d e n ts .  (See also 3. 3. 28,  Ensemble Elements).

3 . 3 . 2 9 . 1  NFPA 1991-Certifed Ensembles and Ensemble
Elements.

3 . 3 . 2 9 . 1 . 1 *  Vapor-Protective Ensemble.    M u l ti p l e  e l e m e n ts  o f
c o m p l i a n t p r o te c ti ve  c l o th i n g  a n d  e q u i p m e n t th at,  wh e n

wo r n  to ge th e r,  p r o vi d e  p r o te c ti o n  fr o m  s o m e ,  b u t n o t a l l ,
r i s ks  i n  va p o r,  l i q u i d  s p l as h -p r o te c ti ve ,  an d  p ar ti c u l ate  e n vi ‐

r o n m e n ts  d u r i n g h a z a r d o u s  m a te r i al s  e m e r g e n c i e s  an d
C B RN  te r r o r i s m  i n c i d e n ts  i n  va p o r,  ga s ,  l i q u i d ,  o r  p ar ti c u ‐
l ate  fo r m s .

3 . 3 . 2 9 . 1 . 2  Vapor-Protective Ensemble with Optional Chemical
Flash Fire Escape and Liquefed Gas Protection.    A c o m p l i a n t

vap o r-p r o te c ti ve  e n s e m b l e  th a t i s  al s o  certifed  as  c o m p l i a n t
wi th  th e  o p ti o n al  r e q u i r e m e n ts  fo r  b o th  l i m i te d  p r o te c ti o n

a ga i n s t c h e m i c a l  fash  fre  fo r  e s c a p e  o n l y an d  fo r  p r o te c ‐
ti o n  ag ai n s t liquefed  g as e s .

3 . 3 . 2 9 . 1 . 3 *  Vapor-Protective Ensemble with Optional Chemical
Flash Fire Escape Protection.    A c o m p l i an t vap o r-p r o te c ti ve

e n s e m b l e  th a t i s  a l s o  certifed  as  c o m p l i an t wi th  th e
o p ti o n al  r e q u i r e m e n ts  fo r  l i m i te d  p r o te c ti o n  ag ai n s t c h e m i ‐

c a l  fash  fre  fo r  e s c ap e  o n l y.

3 . 3 . 2 9 . 1 . 4 *  Vapor-Protective Ensemble with Optional Liquefed
Gas Protection.    A c o m p l i a n t vap o r-p r o te c ti ve  e n s e m b l e  th at
i s  a l s o  certifed  as  c o m p l i an t wi th  th e  o p ti o n a l  r e q u i r e m e n ts
fo r  p r o te c ti o n  ag ai n s t liquefed  g as e s .

3 . 3 . 2 9 . 1 . 5 *  Vapor-Protective Footwear.    T h e  e n s e m b l e
e l e m e n t o f th e  p r o te c ti ve  e n s e m b l e  th at p r o vi d e s  c h e m i c al

p r o te c ti o n  an d  p h ys i c a l  p r o te c ti o n  to  th e  fe e t,  an kl e s ,  an d
l o we r  l e g s .

3 . 3 . 2 9 . 1 . 6  Vapor-Protective Gloves.    T h e  e n s e m b l e  e l e m e n t o f
th e  p r o te c ti ve  e n s e m b l e  th at p r o vi d e s  c h e m i c al  p r o te c ti o n

to  th e  h a n d s  an d  wr i s ts .

3 . 3 . 2 9 . 2  NFPA 1992-Certifed Ensembles and Ensemble
Elements.

3 . 3 . 2 9 . 2 . 1 *  Liquid Splash-Protective Ensemble.    M u l ti p l e
e l e m e n ts  o f c o m p l i an t p r o te c ti ve  c l o th i n g  an d  e q u i p m e n t
p r o d u c ts  th at,  wh e n  wo r n  to g e th e r,  p r o vi d e  p r o te c ti o n  fr o m

s o m e ,  b u t n o t a l l ,  r i s ks  o f h az ar d o u s  m ate r i a l s  e m e r ge n c i e s
i n vo l vi n g l i q u i d s  to  th e  to r s o ,  l e g s ,  ar m s ,  h e ad ,  h a n d s ,  an d
fe e t.

3 . 3 . 2 9 . 2 . 2 *  Liquid Splash-Protective Footwear.    T h e  e l e m e n t
o f th e  p r o te c ti ve  e n s e m b l e  o r  th e  i te m  o f p r o te c ti ve  c l o th i n g
th a t p r o vi d e s  l i q u i d  c h e m i c al  p r o te c ti o n  a n d  p h ys i c al
p r o te c ti o n  to  th e  fe e t,  a n kl e s ,  an d  l o we r  l e g s .

3 . 3 . 2 9 . 2 . 3 *  Liquid Splash-Protective Garment.    T h e  e l e m e n t
o f th e  p r o te c ti ve  e n s e m b l e  o r  th e  i te m  o f p r o te c ti ve  c l o th i n g
th a t p r o vi d e s  l i q u i d  c h e m i c al  p r o te c ti o n  to  th e  u p p e r  an d
l o we r  to r s o ,  ar m s ,  an d  l e g s ,  b u t e x c l u d i n g  th e  h e ad ,  h a n d s ,

a n d  fe e t.

3 . 3 . 2 9 . 2 . 4  Liquid Splash-Protective Glove.    T h e  e l e m e n t o f
th e  p r o te c ti ve  e n s e m b l e  o r  th e  i te m  o f p r o te c ti ve  c l o th i n g

th at p r o vi d e s  l i q u i d  c h e m i c a l  p r o te c ti o n  to  th e  h an d s  an d
wr i s ts .

3 . 3 . 2 9 . 2 . 5 *  Liquid Splash-Protective Hood.    T h e  e l e m e n t o f
th e  p r o te c ti ve  e n s e m b l e  o r  a n  i te m  o f p r o te c ti ve  c l o th i n g

th a t p r o vi d e s  l i q u i d  c h e m i c al  p r o te c ti o n  a n d  p h ys i c al
p r o te c ti o n  to  th e  h e a d  an d  n e c k.
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3 . 3 . 2 9 . 3  NFPA 1994-Certifed Ensembles and Ensemble
Elements.

3 . 3 . 2 9 . 3 . 1  Class 1  Hazmat/CBRN Protective Ensemble.    An
e n s e m b l e  c o m p r i s i n g  e n s e m b l e  e l e m e n ts  th a t,  wh e n  wo r n
to ge th e r,  ar e  d e s i g n e d  to  p r o te c t e m e r g e n c y r e s p o n d e r s  a t
h az ar d o u s  m ate r i a l s  e m e r ge n c i e s  an d  C B RN  te r r o r i s m  i n c i ‐
d e n ts  i n vo l vi n g va p o r  o r  l i q u i d  c h e m i c a l  h a z a r d s  wh e r e
c o n c e n tr a ti o n s  ar e  a t o r  ab o ve  i m m e d i a te l y d an g e r o u s  to
l i fe  a n d  h e a l th  ( I D L H )  l e ve l s ,  th u s  r e q u i r i n g  th e  u s e  o f s e l f-
c o n tai n e d  b r e ath i n g  a p p ar atu s  ( S C B A) .

3 . 3 . 2 9 . 3 . 2  Class 2 Hazmat/CBRN Protective Ensemble.    An
e n s e m b l e  c o m p r i s i n g  e n s e m b l e  e l e m e n ts  th a t,  wh e n  wo r n
to g e th e r,  ar e  d e s i gn e d  to  p r o te c t e m e r ge n c y r e s p o n d e r s  at
h a z a r d o u s  m ate r i a l s  e m e r g e n c i e s  an d  C B RN  te r r o r i s m  i n c i ‐
d e n ts  i n vo l vi n g va p o r  o r  l i q u i d  c h e m i c a l  h a z a r d s  wh e r e
c o n c e n tr ati o n s  a r e  a t o r  ab o ve  I D L H  l e ve l s ,  th u s  r e q u i r i n g
th e  u s e  o f s e l f-c o n ta i n e d  b r e ath i n g  ap p ar a tu s  ( S C B A) .

3 . 3 . 2 9 . 3 . 3  Class 3 Hazmat/CBRN Protective Ensemble.    An
e n s e m b l e  c o m p r i s i n g  e n s e m b l e  e l e m e n ts  th a t,  wh e n  wo r n
to ge th e r,  ar e  d e s i g n e d  to  p r o te c t e m e r g e n c y r e s p o n d e r s  a t
h az ar d o u s  m ate r i a l s  e m e r ge n c i e s  an d  C B RN  te r r o r i s m  i n c i ‐
d e n ts  i n vo l vi n g l o w l e ve l s  o f vap o r  o r  l i q u i d  c h e m i c al
h a z a r d s  wh e r e  c o n c e n tr a ti o n s  ar e  b e l o w I D L H  l e ve l s ,  th u s
p e r m i tti n g th e  u s e  o f C B RN  a i r-p u r i fyi n g r e s p i r a to r s  ( AP R)
o r  C B RN - p o we r e d  a i r-p u r i fyi n g r e s p i r ato r s  ( PAP R) .

3 . 3 . 2 9 . 3 . 4  Class 4 Hazmat/CBRN Protective Ensemble.    An
e n s e m b l e  c o m p r i s i n g  e n s e m b l e  e l e m e n ts  th a t,  wh e n  wo r n
to g e th e r,  ar e  d e s i gn e d  to  p r o te c t e m e r ge n c y r e s p o n d e r s  at
h a z a r d o u s  m ate r i a l s  e m e r g e n c i e s  an d  C B RN  te r r o r i s m  i n c i ‐
d e n ts  i n vo l vi n g  b i o l o g i c a l  o r  r ad i o l o g i c al  p ar ti c u l ate  h az ar d s
wh e r e  c o n c e n tr a ti o n s  ar e  b e l o w I D L H  l e ve l s ,  th u s  p e r m i t‐
ti n g  th e  u s e  o f AP R o r  PAP R e q u i p m e n t.

3 . 3 . 2 9 . 3 . 5  Class 5 Hazmat/CBRN Protective Ensemble.    An
e n s e m b l e  c o m p r i s i n g  e n s e m b l e  e l e m e n ts  th a t,  wh e n  wo r n
to ge th e r,  ar e  d e s i g n e d  to  p r o te c t e m e r g e n c y r e s p o n d e r s  a t
h az ar d o u s  m ate r i a l s  e m e r ge n c i e s  an d  C B RN  te r r o r i s m  i n c i ‐
d e n ts  i n vo l vi n g  fammable  g as e s  n o t to x i c  to  th e  s ki n  wh e r e
th e  p o te n ti al  e x i s ts  fo r  c h e m i c a l  fash  fres,  fu r th e r  r e q u i r ‐
i n g th e  u s e  o f S C B A e q u i p m e n t.

3 . 3 . 3 0 *  E x h au s t Val ve .    O n e -way ve n t th at r e l e as e s  e x h au s t to
th e  o u ts i d e  e n vi r o n m e n t an d  p r e ve n ts  e n tr y o f o u ts i d e  e n vi r o n ‐

m e n t.

3 . 3 . 3 1 *  E x te r n al  Fi tti n gs .    An y c o m p o n e n t th at a l l o ws  th e
p as s ag e  o f g as e s ,  l i q u i d s ,  o r  e l e c tr i c al  c u r r e n t fr o m  th e  o u ts i d e
to  th e  i n s i d e  o f th e  e l e m e n t o r  i te m  a s  we l l  as  a n y ftting  e x te r ‐

n al l y l o c ate d  o n ,  an d  p a r t o f,  th e  e n s e m b l e  th a t i s  n o t p ar t o f
th e  g ar m e n t m ate r i a l ,  vi s o r  m ate r i a l ,  g l o ve s ,  fo o twe a r,  s e am s ,  o r
c l o s u r e  a s s e m b l y.

3 . 3 . 3 2  Fl am m ab l e  o r E x p l o s i ve  Atm o s p h e re s .    Atm o s p h e r e s
c o n tai n i n g s o l i d s ,  l i q u i d s ,  vap o r s ,  o r  g as e s  at c o n c e n tr a ti o n s

th at wi l l  b u r n  o r  e x p l o d e  i f i g n i te d .

3 . 3 . 3 3  Fl u o re s c e n c e .    A p r o c e s s  b y wh i c h  r a d i a n t fux  o f
c e rtai n  wave l e n g th s  i s  a b s o r b e d  an d  r e r a d i ate d  n o n th e r m al l y

i n  o th e r,  u s u a l l y l o n g e r,  wa ve l e n gth s .

3 . 3 . 3 4  Fo l l o w- U p  P ro gram .    T h e  s a m p l i n g,  i n s p e c ti o n s ,  te s ts ,
o r  o th e r  m e a s u r e s  c o n d u c te d  b y th e  certifcation  o r g an i z a ti o n
o n  a p e r i o d i c  b as i s  to  d e te r m i n e  th e  c o n ti n u e d  c o m p l i a n c e  o f

l ab e l e d  a n d  l i s te d  p r o d u c ts  th a t ar e  b e i n g p r o d u c e d  b y th e
m an u fac tu r e r  to  th e  r e q u i r e m e n ts  o f th i s  s ta n d ar d .

3 . 3 . 3 5  Fo o twe ar.    T h e  e l e m e n t o f th e  p r o te c ti ve  e n s e m b l e  th at
p r o vi d e s  p r o te c ti o n  to  th e  fo o t,  an kl e ,  an d  l o we r  l e g .

3 . 3 . 3 5 . 1  Standard Footwear.    F o o twe ar  ap p r o ve d  b y th e
au th o r i ty h a vi n g j u r i s d i c ti o n  fo r  we ar  wi th  p r o te c ti ve

g ar m e n ts  as  defned  i n  3 . 3 . 2 9  an d ,  wh e r e  r e q u i r e d ,  wo r n
wi th  a fo o twe ar  c o ve r.

3 . 3 . 3 6 *  Fo o twe ar C o ve r.    T h e  e l e m e n t o f th e  p r o te c ti ve
e n s e m b l e  to  b e  wo r n  o ve r  s tan d ar d  fo o twe a r  to  p r o vi d e  b ar r i e r
an d  p h ys i c a l  p r o te c ti o n  to  th e  we ar e r ’ s  fe e t.

3 . 3 . 3 7  Fo o twe ar M ate ri al .    T h e  p r i m ar y m ate r i a l ( s )  u s e d  i n
th e  c o n s tr u c ti o n  o f th e  fo o twe a r.

3 . 3 . 3 8  Fo o twe ar U p p e r.    T h at p o r ti o n  o f th e  fo o twe ar  e l e m e n t
ab o ve  th e  s o l e ,  h e e l ,  an d  i n s o l e .

3 . 3 . 3 9  G ar m e n t.    T h e  e l e m e n t o f th e  p r o te c ti ve  e n s e m b l e  th a t
p r o vi d e s  p r o te c ti o n  to  th e  u p p e r  a n d  l o we r  to r s o ,  h e a d ,  ar m s ,
an d  l e gs ;  e x c l u d e s  th e  h a n d s  an d  fe e t.

3 . 3 . 4 0  G ar m e n t C l o s ure .    T h e  ga r m e n t c o m p o n e n t d e s i gn e d
an d  confgured  to  a l l o w th e  we ar e r  to  d o n  ( p u t o n )  a n d  d o ff

( ta ke  o ff)  th e  g ar m e n t.

3 . 3 . 4 1  G ar m e n t M ate ri al .    T h e  p r i m ar y p r o te c ti ve  m a te r i al ( s )
u s e d  i n  th e  c o n s tr u c ti o n  o f th e  ga r m e n t.

3 . 3 . 4 2  G as .

3 . 3 . 4 2 . 1  Cryogenic Gas.    A r e fr i ge r a te d  l i q u i d  ga s  h avi n g  a
b o i l i n g  p o i n t b e l o w − 1 3 0 ° F  ( − 9 0 ° C )  a t atm o s p h e r i c  p r e s ‐
s u r e .

3 . 3 . 4 2 . 2 *  Liquefed Gas.    A g as  th a t,  u n d e r  i ts  c h ar g e d  p r e s ‐
s u r e ,  i s  p ar ti a l l y l i q u i d  a t 2 1 ° C  ( 7 0 ° F ) .

3 . 3 . 4 3  G l o ve .    T h e  e l e m e n t o f th e  p r o te c ti ve  e n s e m b l e  th a t
p r o vi d e s  p r o te c ti o n  to  th e  we ar e r ' s  h a n d s  an d  wr i s ts .

3 . 3 . 4 3 . 1  Outer Glove.    A gl o ve  wo r n  o ve r  a n o th e r  g l o ve
c o m p o n e n t to  p r o vi d e  ad d i ti o n a l  p r o te c ti o n  to  th e  we ar e r

an d  m e e t th e  r e q u i r e m e n ts  o f th i s  s tan d a r d .

3 . 3 . 4 4  G l o ve  B o d y.    T h e  p ar t o f th e  g l o ve  th a t e x te n d s  fr o m
th e  ti p  o f th e  fngers  to  th e  wr i s t c r e as e  o r  to  a  specifed
d i s tan c e  b e yo n d  th e  wr i s t c r e a s e .

3 . 3 . 4 5  G l o ve  M ate ri al .    T h e  p r i m ar y m ate r i a l ( s )  u s e d  i n  th e
c o n s tr u c ti o n  o f gl o ve s .

3 . 3 . 4 6 *  G u s s e t.    T h e  p ar t o f th e  p r o te c ti ve  fo o twe ar  th at i s  a
r e l ati ve l y fexible  m ate r i al  j o i n i n g  th e  fo o twe a r  u p p e r  ( q u a r te r )
an d  th e  to n g u e ,  wh i c h  i s  i n te n d e d  to  p r o vi d e  e x p an s i o n  o f th e

fo o twe a r  fr o n t to  e n ab l e  d o n n i n g  o f th e  fo o twe ar  wh i l e  m a i n ‐
ta i n i n g  c o n ti n u o u s  m o i s tu r e  i n te g r i ty o f th e  fo o twe ar.

3 . 3 . 4 7  H az ard .    A s o u r c e  o f p o s s i b l e  i n j u r y o r  d am ag e  to
h e al th .

3 . 3 . 4 8 *  H az ard o u s  M ate ri al s .    M a tte r  ( s o l i d ,  l i q u i d ,  o r  ga s )  o r
e n e r gy th at,  wh e n  r e l e a s e d ,  i s  c ap ab l e  o f c r e ati n g  h ar m  to
p e o p l e ,  th e  e n vi r o n m e n t,  a n d  p r o p e r ty;  i n c l u d e s  we a p o n s  o f

m a s s  d e s tr u c ti o n  ( WM D )  as  defned  i n  1 8  U S C  2 3 3 2 a,  “ U s e  o f
We ap o n s  o f M as s  D e s tr u c ti o n , ”  an d  al l  o th e r  c r i m i n al  u s e  o f
h az ar d o u s  m ate r i a l s .

3 . 3 . 4 9 *  H az ard o u s  M ate ri al s  E m e rge n c i e s .    I n c i d e n ts  i n vo l v‐
i n g  th e  r e l e a s e  o r  p o te n ti al  r e l e as e  o f h az ar d o u s  m a te r i al s .
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3 . 3 . 5 0  H o o d .    T h e  e l e m e n t o f th e  p r o te c ti ve  e n s e m b l e  th a t
p r o vi d e s  p r o te c ti o n  to  th e  we ar e r ’ s  h e a d  an d  n e c k.

3 . 3 . 5 1  I n s o l e .    T h e  i n n e r  p a r t o f th e  p r o te c ti ve  fo o twe a r  u p o n
wh i c h  th e  fo o t r e s ts  a n d  th a t c o n fo r m s  to  th e  b o tto m  o f th e

fo o t.

3 . 3 . 5 2  I n te gri ty Fo o twe ar C o ve r.    A c o m p o n e n t o f th e  p r o te c ‐
ti ve  fo o twe a r  e l e m e n t d e s i g n e d  a n d  confgured  to  b e  wo r n  o ve r
an  o u te r  b o o t to  p r o vi d e  fo o twe ar  p r o te c ti o n  wh e n  i n te gr a te d

wi th  th e  p r o te c ti ve  e n s e m b l e .

3 . 3 . 5 3  I n te r fac e  C o m p o n e n t( s ) .    An y m ate r i a l ,  p ar t,  o r  s u b a s ‐
s e m b l y u s e d  i n  th e  c o n s tr u c ti o n  o f th e  c o m p l i an t p r o d u c t th at
p r o vi d e s  l i m i te d  p r o te c ti o n  to  i n te r fac e  ar e a s .

3 . 3 . 5 4 *  I o n i z i n g Rad i ati o n .    Rad i ati o n  o f suffcient e n e r gy to
a l te r  th e  a to m i c  s tr u c tu r e  o f m ate r i a l s  o r  c e l l s  wi th  wh i c h  i t

i n te r ac ts ,  i n c l u d i n g e l e c tr o m ag n e ti c  r ad i ati o n  s u c h  as  x -r ays ,
g am m a r ays ,  an d  m i c r o wave s  an d  p a r ti c u l a te  r a d i ati o n  s u c h  a s
a l p h a an d  b e ta p a r ti c l e s .

3 . 3 . 5 5  L ad d e r S h an k.    Re i n fo r c e m e n t to  th e  m i d s o l e  ar e a  o f
p r o te c ti ve  fo o twe ar  d e s i gn e d  to  p r o vi d e  a d d i ti o n al  s u p p o r t to

th e  i n s te p  wh e n  s ta n d i n g o n  a l a d d e r  r u n g.

3 . 3 . 5 6  Liquefed  G as .    S e e  3 . 3 . 4 2 . 2 .

3 . 3 . 5 7  L o we r To rs o .    T h e  a r e a o f th e  b o d y tr u n k b e l o w th e
wai s t,  e x c l u d i n g th e  l e gs ,  an kl e s ,  an d  fe e t.

3 . 3 . 5 8  M ai n te n an c e .    T h e  i n s p e c ti o n ,  s e r vi c e ,  a n d  r e p ai r  o f
p r o te c ti ve  c l o th i n g  a n d  e q u i p m e n t,  i n c l u d i n g th e  d e te r m i n a‐

ti o n  fo r  r e m o va l  fr o m  s e r vi c e .

3 . 3 . 5 9  M an u fac tu re r.    T h e  e n ti ty th a t as s u m e s  th e  l i a b i l i ty fo r
th e  c o m p l i a n t p r o d u c t.

3 . 3 . 6 0  M an u fac tu ri n g Fac i l i ty.    T h e  fac i l i ty i n vo l ve d  i n  th e
p r o d u c ti o n ,  as s e m b l y,  o r  fnal  i n s p e c ti o n  o r  l a b e l i n g  o f th e
c o m p l i an t e n d  p r o d u c t.

3 . 3 . 6 1  M ate ri al .

3 . 3 . 6 1 . 1  Protective Clothing Material.    An y m ate r i a l  o r
c o m p o s i te  u s e d  i n  th e  c o n s tr u c ti o n  o f p r o te c ti ve  e n s e m b l e

an d  e n s e m b l e  e l e m e n ts .

3 . 3 . 6 2  M e l t.    A r e s p o n s e  to  h e at b y a  m ate r i a l  r e s u l ti n g  i n
e vi d e n c e  o f fowing  o r  d r i p p i n g.

3 . 3 . 6 3  M o d e l .    T h e  c o l l e c ti ve  te r m  u s e d  to  i d e n ti fy a  gr o u p  o f
i n d i vi d u a l  e n s e m b l e s  o r  e l e m e n ts  m a d e  o f th e  s am e  b as i c

d e s i g n  an d  c o m p o n e n ts  fr o m  a  s i n gl e  m a n u fac tu r e r,  p r o d u c e d
b y th e  s a m e  m a n u fac tu r i n g  an d  q u al i ty a s s u r an c e  p r o c e d u r e s ,
a n d  c o ve r e d  b y th e  s am e  certifcation.

3 . 3 . 6 4 *  N o n e n c ap s ul ati n g E n s e m b l e .    A typ e  o f e n s e m b l e  th a t
d o e s  n o t fu l l y c o ve r  th e  we a r e r ’ s  r e s p i r ato r  an d  r e l i e s  o n  th e

fa c e p i e c e  o f th e  r e s p i r ato r  to  h a ve  an  i n te r fa c e  wi th  th e
g ar m e n t to  c o m p l e te  th e  e n c l o s u r e  o f th e  we ar e r.

3 . 3 . 6 5  O u te r B o o t.    An  i te m  o f fo o twe ar  wo r n  o ve r  th e  s o c k to
p r o vi d e  p h ys i c al  p r o te c ti o n  an d  m e e t th e  r e q u i r e m e n ts  o f th i s

s tan d ar d .

3 . 3 . 6 6 *  O u te r G ar m e n t.    A s u p p l e m e n tal  ga r m e n t wo r n  o ve r
th e  g ar m e n t e l e m e n t to  p r o vi d e  p h ys i c al  p r o te c ti o n  a n d  m e e t
th e  b as e  o r  o p ti o n a l  r e q u i r e m e n ts  o f th i s  s tan d a r d .

3 . 3 . 6 7  P ac k age .    T h e  wr a p p i n g  o r  e n c l o s u r e  d i r e c tl y c o n ta i n ‐
i n g g l o ve s ,  fo o twe ar,  a h o o d ,  o r  a  fac e  p r o te c ti o n  d e vi c e .

3 . 3 . 6 8  P ac k age  P ro d u c t L ab e l .    T h e  p r o d u c t l ab e l  th a t i s  p r i n ‐
te d  o n  o r  atta c h e d  to  a p ac kag e  c o n tai n i n g o n e  o r  m o r e

c o m p l i a n t p r o d u c ts .  (See also 3. 3. 73,  Product Label. )

3 . 3 . 6 9 *  P ar ti c u l ate s .    S o l i d  m atte r  th at i s  d i s p e r s e d  i n  ai r  as  a
m i x tu r e .

3 . 3 . 7 0  P e rc e n t I n ward  L e akage .    T h e  r ati o  o f vap o r  c o n c e n tr a‐
ti o n  i n s i d e  th e  e n s e m b l e  ve r s u s  th e  va p o r  c o n c e n tr a ti o n

o u ts i d e  th e  e n s e m b l e  e x p r e s s e d  a s  a  p e r c e n ta ge .

3 . 3 . 7 1  P re s s ure - S e n s i ti ve  Ad h e s i ve  Tap e .    A fo r m  o f tap e  th at
i s  tac ky a n d  a d h e r e s  a t r o o m  te m p e r a tu r e  b y p r e s s u r e  wi th o u t
a n y o th e r  fo r m  o f ad h e s i ve  a c ti va ti o n  s u c h  as  l i g h t,  h e at,  o r

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

3 . 3 . 7 2  P ri m ar y M ate ri al s .    E l e m e n t l aye r s  l i m i te d  to  th e
ga r m e n t m ate r i a l ,  h o o d  m ate r i a l ,  vi s o r  m a te r i al ,  g l o ve  m ate r i al ,

fo o twe a r  m ate r i a l ,  an d ,  i f p r e s e n t,  e l as to m e r i c  i n te r fa c e  m a te ‐
r i al  th at p r o vi d e  p r o te c ti o n  fr o m  c h e m i c al  a n d  p h ys i c al

h az ar d s .

3 . 3 . 7 3 *  P ro d u c t L ab e l .    A l a b e l  o r  m a r ki n g affxed  b y th e
m a n u fac tu r e r  to  e a c h  c o m p l i a n t e n s e m b l e  an d  e n s e m b l e

e l e m e n t,  c o n ta i n i n g c o m p l i an c e  s tate m e n ts ,  certifcation  s ta te ‐
m e n ts ,  g e n e r al  i n fo r m ati o n ,  c a r e ,  an d  m a i n te n an c e  d a ta .  T h e

p r o d u c t l ab e l  i s  n o t th e  certifcation  o r g an i z a ti o n ’ s  l a b e l ,
s ym b o l ,  o r  i d e n ti fyi n g  m ar k;  h o we ve r,  th e  certifcation  o r ga n i ‐
z ati o n ’ s  l a b e l ,  s ym b o l ,  o r  i d e n ti fyi n g  m ar k i s  atta c h e d  to  o r  a

p ar t o f th e  p r o d u c t l ab e l .

3 . 3 . 7 4  P u n c tu re - Re s i s tan t D e vi c e .    A r e i n fo r c e m e n t to  th e
b o tto m  o f p r o te c ti ve  fo o twe a r  th a t i s  d e s i g n e d  to  p r o vi d e  p u n c ‐

tu r e  r e s i s tan c e .

3 . 3 . 7 5  Rad i o l o gi c al  an d  N u c l e ar P ar ti c u l ate  Te r ro ri s m  Age n ts .
S e e  3 . 3 . 4 . 5 ,  Rad i o l o g i c al  P ar ti c u l ate  Te r r o r i s m  Ag e n ts .

3 . 3 . 7 6  Re c al l  S ys te m .    T h e  ac ti o n  take n  b y wh i c h  a  m an u fac ‐
tu r e r  identifes  a n  e l e m e n t,  p r o vi d e s  n o ti c e  to  th e  u s e r s ,  wi th ‐

d r aws  an  e l e m e n t fr o m  th e  m a r ke tp l ac e  a n d  d i s tr i b u ti o n  s i te s ,
a n d  r e tu r n s  th e  e l e m e n t to  th e  m a n u fac tu r e r  o r  o th e r  ac c e p ta‐
b l e  l o c a ti o n  fo r  c o r r e c ti ve  a c ti o n .

3 . 3 . 7 7 *  Re s p i rato r.    A certifed  d e vi c e  th a t p r o vi d e s  r e s p i r a‐
to r y p r o te c ti o n  fo r  th e  we ar e r  an d  i s  wo r n  as  p ar t o f th e  e n s e m ‐

b l e .

3 . 3 . 7 8  Retrorefection.    T h e  refection  o f l i g h t i n  wh i c h  th e
refected  r ays  a r e  p r e fe r e n ti a l l y r e tu r n e d  i n  th e  d i r e c ti o n  c l o s e

to  th e  o p p o s i te  o f th e  d i r e c ti o n  o f th e  i n c i d e n t r a ys ,  wi th  th i s
p r o p e r ty b e i n g  m ai n tai n e d  o ve r  wi d e  var i a ti o n s  o f th e  d i r e c ti o n

o f th e  i n c i d e n t r ays .

3 . 3 . 7 9  Ru gge d i z e d .    A c a te g o r y o f e n s e m b l e s  wi th  i n c r e as e d
p h ys i c al  d u r ab i l i ty.

3 . 3 . 8 0  S afe ty Al e r t.    T h e  a c ti o n  b y wh i c h  a m an u fac tu r e r  i d e n ‐
tifes  a specifc  c o m p l i an t p r o d u c t o r  a c o m p l i a n t p r o d u c t

c o m p o n e n t,  p r o vi d e s  n o ti c e  to  u s e r s  o f th e  c o m p l i an t p r o d u c t,
a n d  i n fo r m s  th e  m ar ke tp l a c e  an d  d i s tr i b u to r s  o f p o te n ti al
s a fe ty c o n c e r n s  r e g ar d i n g  th e  p r o d u c t o r  c o m p o n e n t.

3 . 3 . 8 1  S am p l e .    An  a m o u n t o f th e  m ate r i a l ,  p r o d u c t,  o r  a s s e m ‐
b l y to  b e  te s te d  th at i s  r e p r e s e n ta ti ve  o f th e  i te m  a s  a  wh o l e .

3 . 3 . 8 2  S e am .    An y p e r m an e n t a ttac h m e n t o f two  o r  m o r e
m a te r i al s ,  e x c l u d i n g  e x te r n a l  fttings,  g as ke ts ,  an d  g ar m e n t

c l o s u r e  as s e m b l i e s ,  i n  a  l i n e  fo r m e d  b y j o i n i n g  th e  s e p a r ate
m a te r i al  p i e c e s .
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3 . 3 . 8 3 *  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) .    An
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  th a t s u p p l i e s  a r e s p i r ab l e  ai r

atm o s p h e r e  to  th e  u s e r  fr o m  a b r e a th i n g ai r  s o u r c e  th a t i s  i n d e ‐
p e n d e n t o f th e  a m b i e n t e n vi r o n m e n t a n d  d e s i gn e d  to  b e
c a r r i e d  b y th e  u s e r.

3 . 3 . 8 4 *  S i n gl e - U s e  I te m .    A d e s i gn a ti o n  a p p l i e d  to  a n  e n s e m ‐
b l e  o r  e n s e m b l e  e l e m e n t i n d i c ati n g  i ts  o n e  ti m e  u s e  fo l l o we d

b y d i s p o s a l .

3 . 3 . 8 5 *  S o c k .    An  e x te n s i o n  o f th e  ga r m e n t l e g o r  a s e p ar a te
i te m  th at c o ve r s  th e  e n ti r e  fo o t an d  i s  i n te n d e d  to  b e  wo r n

i n s i d e  a  p r o te c ti ve  o u te r  b o o t.

3 . 3 . 8 6  S p e c i m e n .    T h e  c o n d i ti o n e d  e l e m e n t,  i te m ,  c o m p o ‐
n e n t,  o r  c o m p o s i te  th at i s  s u b j e c te d  to  te s ti n g .  S p e c i m e n s  a r e
take n  fr o m  s am p l e s .  I n  s o m e  te s ts ,  th e  s p e c i m e n  a n d  s a m p l e

c a n  al s o  b e  th e  s am e  e l e m e n t,  i te m ,  c o m p o n e n t,  o r  c o m p o s i te .

3 . 3 . 8 7  S to rage  L i fe .    T h e  d a te  to  r e m o ve  fr o m  s e r vi c e  an
e n s e m b l e  o r  e l e m e n t th at h as  u n d e r g o n e  p r o p e r  c ar e  an d

m a i n te n an c e  i n  ac c o r d a n c e  wi th  m a n u fac tu r e r ’ s  i n s tr u c ti o n s
b u t h as  n o t b e e n  u s e d  e i th e r  i n  tr ai n i n g  o r  at ac tu al  i n c i d e n ts .

3 . 3 . 8 8  S u i t.    S e e  3 . 3 . 3 9 ,  Ga r m e n t.

3 . 3 . 8 9  S u i t M ate ri al .    S e e  3 . 3 . 4 1 ,  G ar m e n t M ate r i al .

3 . 3 . 9 0 *  Te th e re d  Ap p l i c ati o n s .    Ap p l i c ati o n s  i n  wh i c h  a h o s e
o r  l i n e  i s  attac h e d  to  th e  ga r m e n t o r  h o o d  p o r ti o n  o f an

e n s e m b l e  vi a  a n  e x te r n al  ftting  m o u n te d  o n  th e  ga r m e n t m ate ‐
r i al  th a t i s  fu r th e r  c o n n e c te d  to  a fxed  l o c ati o n  e x te r n a l  to  th e

g ar m e n t.

3 . 3 . 9 1 *  To n gue .    T h e  p a r t o f th e  p r o te c ti ve  fo o twe a r  th at i s
p r o vi d e d  fo r  p r o te c ti ve  fo o twe ar  wi th  a c l o s u r e  th a t e x te n d s
fr o m  th e  va m p  to  th e  to p  l i n e  o f th e  fo o twe ar  b e twe e n  s i d e s  o f

th e  fo o twe a r  u p p e r  a n d  i s  e x p o s e d  to  th e  e x te r i o r  e n vi r o n m e n t
wh e n  th e  fo o twe ar  i s  c o r r e c tl y d o n n e d .

3 . 3 . 9 2  Trac e  N u m b e r.    A c o d e  th at c a n  b e  u s e d  to  r e tr i e ve  th e
p r o d u c ti o n  h i s to r y o f a p r o d u c t ( e . g . ,  a  l o t o r  s e r i al  n u m b e r ) .

3 . 3 . 9 3  U p p e r.    T h at p a r t o f th e  p r o te c ti ve  fo o twe a r  i n c l u d i n g ,
b u t n o t l i m i te d  to ,  th e  to e ,  vam p ,  q u ar te r,  s h aft,  c o l l ar,  an d
th r o at;  b u t n o t i n c l u d i n g  th e  s o l e  wi th  h e e l ,  p u n c tu r e -r e s i s ta n t

d e vi c e ,  a n d  i n s o l e .

3 . 3 . 9 4  U p p e r To rs o .    T h e  ar e a  o f th e  b o d y tr u n k a b o ve  th e
wai s t an d  e x te n d i n g  to  th e  s h o u l d e r ;  e x c l u d e s  th e  ar m s ,  wr i s ts ,

a n d  h a n d s .

3 . 3 . 9 5 *  Vi s i b i l i ty M ate ri al s .    F l u o r e s c e n t an d  retrorefective
m a te r i al s  u s e d  i n  th e  c o n s tr u c ti o n  o f ga r m e n ts  to  p r o vi d e
c o n s p i c u i ty fo r  th e  p u r p o s e  o f p r o vi d i n g b o th  d ayti m e  an d

n i g h tti m e  vi s i b i l i ty o f th e  we ar e r.

3 . 3 . 9 6  Vi s o r M ate ri al .    T h e  p r i m a r y tr an s p a r e n t m ate r i a l ( s )
th a t al l o ws  th e  we a r e r  to  s e e  o u ts i d e  th e  p r o te c ti ve  e n s e m b l e  o r

h o o d .

3 . 3 . 9 7  We ap o n  o f M as s  D e s tr u c ti o n  ( WM D ) .    ( 1 )  An y d e s tr u c ‐
ti ve  d e vi c e ,  s u c h  as  an y e x p l o s i ve ,  i n c e n d i ar y,  o r  p o i s o n  ga s
b o m b ,  gr e n a d e ,  r o c ke t h a vi n g a p r o p e l l an t c h ar g e  o f m o r e

th a n  4  o z  ( 1 1 3  gr a m s ) ,  m i s s i l e  h avi n g  an  e x p l o s i ve  o r  i n c e n d i ‐
a r y c h ar g e  o f m o r e  th an  0 . 2 5  o z  ( 7  gr a m s ) ,  m i n e ,  o r  s i m i l ar
d e vi c e ;  ( 2 )  an y we a p o n  i n vo l vi n g  to x i c  o r  p o i s o n o u s  c h e m i c al s ;

( 3 )  an y we ap o n  i n vo l vi n g  a  d i s e as e  o r g an i s m ;  o r  ( 4 )  an y
we ap o n  th at i s  d e s i g n e d  to  r e l e a s e  r a d i ati o n  o r  r a d i o a c ti vi ty at a
l e ve l  d a n ge r o u s  to  h u m a n  l i fe .

3 . 3 . 9 7 . 1  Radiological Weapons of Mass Destruction.

3 . 3 . 9 7 . 1 . 1  Improvised Nuclear Device (IND) .    An  i l l i c i t
n u c l e a r  we a p o n  th at i s  b o u gh t,  s to l e n ,  o r  o th e r wi s e

o b tai n e d  fr o m  a n u c l e a r  s tate  ( th at i s ,  a n ati o n al  g o ve r n ‐
m e n t wi th  n u c l e ar  we ap o n s ) ,  o r  a we ap o n  fa b r i c ate d  fr o m
fssile  m ate r i a l  th at i s  c ap ab l e  o f p r o d u c i n g  a n u c l e ar  e x p l o ‐

s i o n .

3 . 3 . 9 7 . 1 . 2  Radiation Exposure Device (RED) .    A d e vi c e  i n te n ‐
d e d  to  c au s e  h ar m  b y e x p o s i n g  p e o p l e  to  r ad i ati o n  wi th o u t

s p r e ad i n g r a d i o a c ti ve  m ate r i al .

3 . 3 . 9 7 . 1 . 3  Radiological Dispersal Device (RDD) .    A d e vi c e
d e s i g n e d  to  s p r e ad  r ad i o ac ti ve  m ate r i a l  th r o u g h  a  d e to n a‐

ti o n  o f c o n ve n ti o n a l  e x p l o s i ve s  o r  o th e r  m e an s .

3 . 3 . 9 8  We ar S ur fac e .    A fo o twe ar  te r m  fo r  th e  b o tto m  o f th e
s o l e ,  i n c l u d i n g  th e  h e e l .

C h ap te r 4    Certifcation

4 . 1  G e n e ral .

4 . 1 . 1    T h e  p r o c e s s  o f certifcation  o f p r o te c ti ve  e n s e m b l e s  an d
e n s e m b l e  e l e m e n ts  as  b e i n g c o m p l i an t wi th  N F PA 1 9 9 1 ,

N F PA 1 9 9 2 ,  an d  N F PA 1 9 9 4 ,  a s  i n c o r p o r a te d  wi th i n  th e  2 0 2 2
e d i ti o n  o f N F PA 1 9 9 0 ,  s h al l  m e e t th e  r e q u i r e m e n ts  o f 4 . 1
th r o u g h  4 . 8 .

4 . 1 . 2    Al l  c o m p l i a n t e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  th at
ar e  l a b e l e d  as  b e i n g  c o m p l i a n t wi th  th i s  s ta n d ar d  s h a l l  m e e t o r

e x c e e d  al l  th e  ap p l i c a b l e  r e q u i r e m e n ts  specifed  i n  th i s  s ta n d ‐
ar d  a n d  s h al l  b e  certifed.

4 . 1 . 3    Al l  certifcation  s h al l  b e  p e r fo r m e d  b y a certifcation
o r g an i z a ti o n  th at m e e ts  at l e as t th e  r e q u i r e m e n ts  specifed  i n
S e c ti o n  4 . 2  an d  th at i s  ac c r e d i te d  fo r  p e r s o n a l  p r o te c ti ve  e q u i p ‐
m e n t i n  ac c o r d an c e  wi th  I S O / I E C  1 7 0 6 5 ,  Conformity assessment
— Requirements for bodies certifying products,  processes,  and services.

T h e  ac c r e d i ta ti o n  s h a l l  b e  i s s u e d  b y a n  ac c r e d i tati o n  b o d y
o p e r ati n g  i n  a c c o r d a n c e  wi th  I S O / I E C  1 7 0 1 1 ,  Conformity assess‐
ment — Requirements for accreditation bodies accrediting conformity

assessment bodies.

4 . 1 . 4 *    M a n u fac tu r e r s  s h al l  n o t c l a i m  c o m p l i a n c e  wi th
p o r ti o n s  o r  s e g m e n ts  o f th e  ap p l i c a b l e  r e q u i r e m e n ts  o f th i s

s tan d ar d  an d  s h a l l  n o t u s e  th e  N F PA n am e  o r  th e  n am e  o r
identifcation  o f th i s  s tan d a r d  i n  a n y s tate m e n ts  a b o u t th e i r

r e s p e c ti ve  p r o d u c t( s )  u n l e s s  th e  p r o d u c t( s )  ar e  certifed  a s
c o m p l i a n t wi th  th i s  s tan d ar d .

4 . 1 . 4 . 1    I n  o r d e r  to  l ab e l  p r o d u c ts  ac c o r d i n g  to  C h ap te r  5  o f
th i s  s ta n d a r d ,  m a n u fac tu r e r s  s h al l  d e m o n s tr a te  th at th e i r  p r o d ‐
u c ts  m e e t al l  th e  a p p l i c ab l e  d e s i g n  r e q u i r e m e n ts  an d  p e r fo r m ‐

a n c e  r e q u i r e m e n ts  a s  o u tl i n e d  i n  C h a p te r  6  an d  C h a p te r  7 ,
r e s p e c ti ve l y.

4 . 1 . 5    Al l  c o m p l i an t p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e
e l e m e n ts  s h al l  b e  l ab e l e d  an d  l i s te d .

4 . 1 . 5 . 1    T h e  certifcation  o r g an i z ati o n  s h al l  p u b l i c l y l i s t th e
fo l l o wi n g  i n fo r m ati o n  fo r  th e  certifed  e n s e m b l e s  o r  e n s e m b l e
e l e m e n ts  wh e r e  ap p l i c ab l e :

( 1 ) M an u fa c tu r e r ’ s  n am e
( 2 ) M o d e l  n u m b e r  ( wh i c h  m i gh t i n c l u d e  th e  S KU ,  m i n u s  th e

s o c ks )
( 3 ) D e s c r i p ti o n  o f th e  i te m
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( 4 ) G l o ve  m an u fa c tu r e r ’ s  n am e  an d  m o d e l  n u m b e r
( 5 ) F o o twe ar  m an u fa c tu r e r ’ s  n am e  an d  m o d e l  n u m b e r
( 6 ) Re s p i r ato r  m a n u fac tu r e r ’ s  n a m e  a n d  m o d e l  n u m b e r
( 7 ) Re q u i r e m e n ts  to  wh i c h  th e  e n s e m b l e ( s )  o r  e n s e m b l e

e l e m e n t( s )  a r e  certifed
( 8 ) S tan d a r d  to  wh i c h  th e  e n s e m b l e ( s )  o r  e n s e m b l e

e l e m e n t( s )  a r e  certifed
( 9 ) H o o d  m an u fa c tu r e r ’ s  n am e  an d  m o d e l  n u m b e r

4 . 1 . 6    Al l  c o m p l i an t e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  s h a l l
h ave  p r o d u c t l a b e l s  th at m e e t th e  ap p l i c ab l e  r e q u i r e m e n ts
specifed  i n  C h ap te r  5 .

4 . 1 . 7 *    T h e  certifcation  o r g an i z ati o n ’ s  l a b e l ,  s ym b o l ,  o r  i d e n ti ‐
fyi n g  m ar k s h a l l  b e  atta c h e d  to  th e  p r o d u c t l ab e l ,  s h al l  b e  p ar t
o f th e  p r o d u c t l a b e l ,  o r  s h a l l  b e  i m m e d i a te l y a d j ac e n t to  th e

p r o d u c t l ab e l .

4 . 1 . 8    T h e  certifcation  o r g an i z a ti o n  s h a l l  n o t i s s u e  a n y n e w
certifcations  b a s e d  o n  th e  fo l l o wi n g s ta n d ar d s  o n  o r  afte r  th e

N F PA e ffe c ti ve  d ate  o f th e  2 0 2 2  e d i ti o n  o f N F PA 1 9 9 0 :

( 1 ) 2 0 1 6  e d i ti o n  o f N F PA 1 9 9 1
( 2 ) 2 0 1 8  e d i ti o n  o f N F PA 1 9 9 2
( 3 ) 2 0 1 8  e d i ti o n  o f N F PA 1 9 9 4

4 . 1 . 9    T h e  certifcation  o r ga n i z ati o n  s h al l  n o t p e r m i t a n y
m a n u fac tu r e r  to  c o n ti n u e  to  l ab e l  a n y e n s e m b l e s  o r  e n s e m b l e
e l e m e n ts  th a t a r e  certifed  a s  c o m p l i an t wi th  th e  2 0 1 6  e d i ti o n

o f N F PA 1 9 9 1 ,  th e  2 0 1 8  e d i ti o n  o f N F PA 1 9 9 2 ,  o r  th e  2 0 1 8
e d i ti o n  o f N F PA 1 9 9 4  o n  o r  afte r  th e  N F PA e ffe c ti ve  d a te  fo r
th e  2 0 2 2  e d i ti o n  o f N F PA 1 9 9 0 ,  p l u s  1 2  m o n th s .

4 . 1 . 1 0    T h e  certifcation  o r g an i z a ti o n  s h a l l  r e q u i r e  m an u fa c ‐
tu r e r s  to  r e m o ve  al l  certifcation  l ab e l s  a n d  p r o d u c t l ab e l s  i n d i ‐

c a ti n g c o m p l i a n c e  wi th  th e  2 0 1 6  e d i ti o n  o f N F PA 1 9 9 1 ,  th e
2 0 1 8  e d i ti o n  o f N F PA 1 9 9 2 ,  o r  th e  2 0 1 8  e d i ti o n  o f N F PA 1 9 9 4
fr o m  al l  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts  th at ar e  u n d e r  th e

c o n tr o l  o f th e  m an u fa c tu r e r  o n  th e  e ffe c ti ve  d ate  o f th e  2 0 2 2
e d i ti o n  o f N F PA 1 9 9 0 ,  p l u s  1 2  m o n th s ,  a n d  th e  certifcation
o r g an i z a ti o n  s h a l l  ve r i fy th at th i s  a c ti o n  i s  take n .

4 . 1 . 1 1  S c o p e .

4 . 1 . 1 1 . 1    T h i s  s ta n d a r d  s h al l  n o t b e  c o n s tr u e d  as  a d d r e s s i n g a l l
o f th e  s a fe ty c o n c e r n s ,  i f an y,  as s o c i ate d  wi th  i ts  u s e  fo r  th e

d e s i g n i n g ,  m an u fac tu r i n g,  te s ti n g,  o r  c e r ti fyi n g o f p r o d u c t to
m e e t th e  r e q u i r e m e n ts  o f th i s  s tan d ar d .  I t s h al l  b e  th e  r e s p o n s i ‐
b i l i ty o f th e  p e r s o n s  an d  o r g an i z a ti o n s  th at u s e  th i s  s ta n d a r d  to

e s tab l i s h  s afe ty an d  h e a l th  p r a c ti c e s  an d  d e te r m i n e  th e  ap p l i c a‐
b i l i ty o f r e gu l a to r y l i m i tati o n s  p r i o r  to  u s e  o f th i s  s ta n d ar d .

4 . 1 . 1 1 . 2    N o th i n g  h e r e i n  s h al l  r e s tr i c t an y j u r i s d i c ti o n  o r
m a n u fac tu r e r  fr o m  e x c e e d i n g  th e s e  m i n i m u m  r e q u i r e m e n ts .

4 . 1 . 1 2  P u rp o s e .

4 . 1 . 1 2 . 1    T h e  p u r p o s e  o f C h ap te r s  4  th r o u gh  8  s h al l  b e  to
e s tab l i s h  a m i n i m u m  l e ve l  o f p r o te c ti o n  fo r  e m e r ge n c y
r e s p o n s e  p e r s o n n e l  ag ai n s t a d ve r s e  vap o r,  l i q u i d - s p l a s h ,  an d

p ar ti c u l ate  e n vi r o n m e n ts  d u r i n g  h a z a r d o u s  m a te r i al s  i n c i d e n ts
an d  a ga i n s t specifed  c h e m i c al  an d  b i o l o g i c a l  te r r o r i s m  a ge n ts
i n  vap o r,  l i q u i d -s p l a s h ,  an d  p ar ti c u l ate  e n vi r o n m e n ts  d u r i n g

C B RN  te r r o r i s m  i n c i d e n ts .

4 . 1 . 1 2 . 2    C o n tr o l l e d  l ab o r ato r y te s ts  u s e d  to  d e te r m i n e  c o m p l i ‐
a n c e  wi th  th e  p e r fo r m an c e  r e q u i r e m e n ts  o f th i s  s ta n d ar d  s h a l l

n o t b e  d e e m e d  as  e s ta b l i s h i n g p e r fo r m a n c e  l e ve l s  fo r  a l l  s i tu a‐
ti o n s  to  wh i c h  p e r s o n n e l  c a n  b e  e x p o s e d .

4 . 1 . 1 2 . 3    T h i s  s tan d ar d  i s  n o t i n te n d e d  to  b e  u ti l i z e d  a s  a
d e tai l e d  m an u fac tu r i n g o r  p u r c h as e  specifcation  b u t s h al l  b e

p e r m i tte d  to  b e  r e fe r e n c e d  i n  p u r c h as e  specifcations  a s  m i n i ‐
m u m  r e q u i r e m e n ts .

4 . 2  Certifcation  P ro gram .

4 . 2 . 1 *    T h e  certifcation  o r ga n i z ati o n  s h a l l  n o t b e  o wn e d  o r
c o n tr o l l e d  b y m a n u fac tu r e r s  o r  ve n d o r s  o f th e  p r o d u c t b e i n g
certifed.

4 . 2 . 2    T h e  certifcation  o r g an i z a ti o n  s h a l l  b e  p r i m ar i l y
e n ga ge d  i n  certifcation  wo r k a n d  s h al l  n o t h a ve  a m o n e tar y

i n te r e s t i n  th e  p r o d u c t’ s  u l ti m ate  proftability.

4 . 2 . 3    T h e  certifcation  o r g an i z a ti o n  s h al l  b e  ac c r e d i te d  fo r
p e r s o n a l  p r o te c ti ve  e q u i p m e n t i n  ac c o r d an c e  wi th  I S O / I E C

1 7 0 6 5 .  T h e  a c c r e d i tati o n  s h al l  b e  i s s u e d  b y a n  ac c r e d i ta ti o n
b o d y o p e r a ti n g i n  a c c o r d a n c e  wi th  I S O / I E C  1 7 0 1 1 .

4 . 2 . 4    T h e  certifcation  o r ga n i z ati o n  s h a l l  r e fu s e  to  c e r ti fy
p r o d u c ts  to  th i s  s tan d ar d  i f th e  p r o d u c ts  d o  n o t c o m p l y wi th  a l l

th e  ap p l i c ab l e  r e q u i r e m e n ts  o f th i s  s tan d ar d .

4 . 2 . 5 *    T h e  c o n tr ac tu al  p r o vi s i o n s  b e twe e n  th e  certifcation
o r g an i z a ti o n  an d  th e  m an u fa c tu r e r  s h al l  s p e c i fy th a t certifca‐
tion  i s  c o n ti n g e n t o n  c o m p l i a n c e  wi th  al l  th e  a p p l i c ab l e
r e q u i r e m e n ts  o f th i s  s ta n d a r d .

4 . 2 . 5 . 1    T h e  certifcation  o r ga n i z ati o n  s h al l  n o t o ffe r  o r  c o n fe r
an y c o n d i ti o n al ,  te m p o r ar y,  o r  p a r ti al  certifcations.

4 . 2 . 5 . 2    M an u fac tu r e r s  s h al l  n o t b e  au th o r i z e d  to  u s e  an y l ab e l
o r  r e fe r e n c e  to  th e  certifcation  o r g an i z a ti o n  o n  p r o d u c ts  th at

a r e  n o t c o m p l i a n t wi th  al l  th e  ap p l i c a b l e  r e q u i r e m e n ts  o f th i s
s tan d ar d .

4 . 2 . 6 *    T h e  certifcation  o r g an i z ati o n  s h al l  h a ve  ac c e s s  to  l a b o ‐
r ato r y fa c i l i ti e s  a n d  e q u i p m e n t fo r  c o n d u c ti n g  p r o p e r  te s ts  to
d e te r m i n e  p r o d u c t c o m p l i a n c e .

4 . 2 . 6 . 1    T h e  certifcation  o r ga n i z ati o n  l ab o r ato r y fa c i l i ti e s  s h a l l
h ave  a  p r o g r am  i n  p l ac e  an d  fu n c ti o n i n g  fo r  th e  c a l i b r a ti o n  o f

a l l  i n s tr u m e n ts ,  an d  p r o c e d u r e s  s h al l  b e  i n  p l ac e  to  e n s u r e
p r o p e r  c o n tr o l  o f a l l  te s ti n g.

4 . 2 . 6 . 2    T h e  certifcation  o r ga n i z ati o n  l a b o r a to r y fa c i l i ti e s  s h a l l
fo l l o w go o d  p r a c ti c e  r e g ar d i n g  th e  u s e  o f l ab o r ato r y m a n u a l s ,
fo r m  d a ta  s h e e ts ,  d o c u m e n te d  c al i b r ati o n  an d  c a l i b r a ti o n

r o u ti n e s ,  p e r fo r m an c e  verifcation,  profciency te s ti n g,  an d
s taff qualifcation  an d  tr ai n i n g  p r o gr a m s .

4 . 2 . 7    T h e  certifcation  o r ga n i z ati o n  s h al l  r e q u i r e  th e  m an u fa c ‐
tu r e r  to  e s ta b l i s h  an d  m ai n tai n  a q u a l i ty as s u r a n c e  p r o gr a m

th a t m e e ts  th e  r e q u i r e m e n ts  o f S e c ti o n  4 . 5 .

4 . 2 . 7 . 1 *    T h e  certifcation  o r ga n i z ati o n  s h a l l  r e q u i r e  th e
m a n u fac tu r e r  to  h a ve  a s afe ty a l e r t a n d  p r o d u c t r e c a l l  s ys te m ,
as  specifed  i n  S e c ti o n  4 . 8 ,  a s  p ar t o f th e  m an u fac tu r e r ’ s  q u al i ty
as s u r an c e  p r o g r am .

4 . 2 . 7 . 2    T h e  certifcation  o r g an i z a ti o n  s h al l  a u d i t th e  m an u fac ‐
tu r e r ’ s  q u al i ty as s u r a n c e  p r o g r am  to  e n s u r e  th a t th e  q u a l i ty

a s s u r an c e  p r o g r am  p r o vi d e s  c o n ti n u e d  p r o d u c t c o m p l i a n c e
wi th  th i s  s ta n d a r d .

4 . 2 . 8    T h e  certifcation  o r ga n i z ati o n  a n d  th e  m an u fa c tu r e r
s h a l l  e val u a te  a n y c h a n ge s  a ffe c ti n g th e  fo r m ,  ft,  o r  fu n c ti o n  o f

c o m p l i a n t p r o d u c ts  to  e n s u r e  th e i r  c o n ti n u e d  certifcation  to
th i s  s ta n d a r d .
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4 . 2 . 9 *    T h e  certifcation  o r g an i z a ti o n  s h al l  h ave  a  fo l l o w-u p
i n s p e c ti o n  p r o gr a m  fo r  th e  m a n u fac tu r i n g  fac i l i ty’ s  c o m p l i a n t

p r o d u c t wi th  a t l e as t two  r an d o m  a n d  u n a n n o u n c e d  vi s i ts  p e r
1 2 -m o n th  p e r i o d  to  ve r i fy th e  p r o d u c t’ s  c o n ti n u e d  c o m p l i a n c e .
Wh e r e  p o r ti o n s  o f th e  p r o d u c ti o n  p r o c e s s  ar e  c a r r i e d  o u t b y

m u l ti p l e  fac i l i ti e s ,  th e  certifcation  o r g an i z a ti o n  s h al l  d e te r ‐
m i n e  th e  ap p r o p r i a te  fo l l o w-u p  p r o g r am  fo r  th e  fac i l i ti e s  th at
m o s t c l o s e l y m e e t th e  defnition  o f a m a n u fac tu r i n g  fac i l i ty (See

3. 3. 60,  Manufacturing Facility).

4 . 2 . 9 . 1    As  p ar t o f th e  fo l l o w-u p  i n s p e c ti o n  p r o g r am ,  th e  c e r ti f‐
i c ati o n  o r g an i z ati o n  s h a l l  s e l e c t s am p l e  c o m p l i an t p r o d u c t at

r a n d o m  fr o m  th e  m an u fa c tu r i n g fa c i l i ty’ s  p r o d u c ti o n  l i n e ,
fr o m  th e  m a n u fac tu r e r ’ s  o r  m a n u fac tu r i n g  fac i l i ty’ s  i n -h o u s e

s to c k,  o r  fr o m  th e  o p e n  m ar ke t.

4 . 2 . 9 . 2    S am p l e  p r o d u c t s h a l l  b e  e va l u ate d  b y th e  certifcation
o r g an i z a ti o n  to  ve r i fy th e  p r o d u c t’ s  c o n ti n u e d  c o m p l i a n c e  an d

to  e n s u r e  th at th e  m a te r i al s ,  c o m p o n e n ts ,  a n d  m an u fa c tu r i n g
q u al i ty a s s u r an c e  s ys te m s  a r e  c o n s i s te n t wi th  th e  m ate r i al s ,

c o m p o n e n ts ,  a n d  m an u fac tu r i n g q u a l i ty a s s u r an c e  s ys te m s  th at
we r e  i n s p e c te d  a n d  te s te d  b y th e  certifcation  o r g an i z a ti o n
d u r i n g i n i ti al  certifcation  an d  an n u a l  reverifcation.

4 . 2 . 9 . 3    T h e  certifcation  o r g an i z a ti o n  s h al l  b e  p e r m i tte d  to
c o n d u c t specifc  te s ti n g  to  ve r i fy a p r o d u c t’ s  c o n ti n u e d  c o m p l i ‐

an c e .

4 . 2 . 9 . 4    F o r  p r o d u c ts ,  c o m p o n e n ts ,  a n d  m a te r i al s  wh e r e  p r i o r
te s ti n g ,  j u d g m e n t,  an d  e x p e r i e n c e  o f th e  certifcation  o r ga n i z a‐
ti o n  h a ve  s h o wn  r e s u l ts  to  b e  i n  j e o p ar d y o f n o t c o m p l yi n g wi th

th i s  s tan d ar d ,  th e  certifcation  o r ga n i z ati o n  s h al l  c o n d u c t m o r e
fr e q u e n t te s ti n g  o f s a m p l e  p r o d u c t,  c o m p o n e n ts ,  an d  m a te r i al s

ag ai n s t th e  ap p l i c ab l e  r e q u i r e m e n ts  o f th i s  s tan d a r d  i n  a c c o r d ‐
a n c e  wi th  4 . 8 . 1 .

4 . 2 . 1 0    T h e  certifcation  o r g an i z ati o n  s h al l  h ave  i n  p l ac e  a
s e r i e s  o f p r o c e d u r e s ,  as  specifed  i n  S e c ti o n  4 . 6 ,  th at ad d r e s s
r e p o r ts  o f s i tu a ti o n s  i n  wh i c h  a c o m p l i an t p r o d u c t i s  s u b s e ‐

q u e n tl y fo u n d  to  b e  h az ar d o u s .

4 . 2 . 1 1    T h e  certifcation  o r g an i z a ti o n ’ s  o p e r ati n g  p r o c e d u r e s
s h a l l  i n c l u d e  a  m e c h a n i s m  fo r  th e  m an u fac tu r e r  to  ap p e a l  d e c i ‐

s i o n s .  T h e  p r o c e d u r e s  s h al l  i n c l u d e  th e  p r e s e n tati o n  o f i n fo r ‐
m a ti o n  fr o m  b o th  s i d e s  o f a c o n tr o ve r s y to  a d e s i gn a te d  a p p e al s
p an e l .

4 . 2 . 1 2    T h e  certifcation  o r ga n i z ati o n  s h al l  b e  i n  a p o s i ti o n  to
u s e  l e g al  m e an s  to  p r o te c t th e  i n te g r i ty o f i ts  n a m e  an d  l ab e l .

T h e  n a m e  a n d  l a b e l  s h a l l  b e  r e g i s te r e d  an d  l e ga l l y d e fe n d e d .

4 . 3  I n s p e c ti o n  an d  Te s ti n g.

4 . 3 . 1    F o r  b o th  i n i ti al  certifcation  an d  recertifcation  o f
p r o te c ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts ,  th e  certifcation

o r g an i z a ti o n  s h al l  c o n d u c t b o th  i n s p e c ti o n  an d  te s ti n g as  s p e c i ‐
fed  i n  th i s  s e c ti o n .

4 . 3 . 2    Al l  i n s p e c ti o n s ,  e va l u a ti o n s ,  c o n d i ti o n i n g ,  a n d  te s ti n g
fo r  certifcation  o r  fo r  an n u al  verifcation  s h a l l  b e  c o n d u c te d

b y a certifcation  o r g an i z a ti o n ’ s  te s ti n g  l a b o r a to r y th at i s
a c c r e d i te d  i n  ac c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f I S O / I E C
1 7 0 2 5 ,  General requirements for the competence of testing and calibra‐

tion laboratories.

4 . 3 . 2 . 1    T h e  certifcation  o r g an i z ati o n ’ s  te s ti n g  l ab o r ato r y’ s
s c o p e  o f ac c r e d i tati o n  to  I S O / I E C  1 7 0 2 5  s h a l l  e n c o m p as s  te s t‐

i n g o f p e r s o n a l  p r o te c ti ve  e q u i p m e n t.

4 . 3 . 2 . 2    T h e  ac c r e d i tati o n  o f a certifcation  o r g an i z ati o n ’ s  te s t‐
i n g l ab o r ato r y s h a l l  b e  i s s u e d  b y a n  a c c r e d i tati o n  b o d y o p e r a t‐
i n g i n  a c c o r d an c e  wi th  I S O / I E C  1 7 0 1 1 .

4 . 3 . 3    A certifcation  o r g an i z ati o n  s h a l l  b e  p e r m i tte d  to  u ti l i z e
r e s u l ts  fr o m  c o n d i ti o n i n g an d  te s ti n g  c o n d u c te d  b y a  p r o d u c t

o r  c o m p o n e n t m an u fac tu r e r  fo r  certifcation  o r  an n u a l  verif‐
cation  p r o vi d e d  th e  m a n u fac tu r e r ’ s  te s ti n g l a b o r a to r y m e e ts
th e  r e q u i r e m e n ts  specifed  i n  4 . 3 . 3 . 1  th r o u gh  4 . 3 . 3 . 5 .

4 . 3 . 3 . 1    T h e  m an u fa c tu r e r ’ s  te s ti n g  l a b o r a to r y s h al l  b e  a c c r e d i ‐
te d  i n  a c c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f I S O / I E C  1 7 0 2 5 .

4 . 3 . 3 . 2    T h e  m an u fa c tu r e r ’ s  te s ti n g  l ab o r ato r y’ s  s c o p e  o f
a c c r e d i tati o n  to  I S O / I E C  1 7 0 2 5  s h a l l  e n c o m p as s  te s ti n g  o f

p e r s o n al  p r o te c ti ve  e q u i p m e n t.

4 . 3 . 3 . 3    T h e  ac c r e d i ta ti o n  o f a  m an u fa c tu r e r ’ s  te s ti n g l ab o r a‐
to r y s h al l  b e  i s s u e d  b y an  a c c r e d i tati o n  b o d y o p e r ati n g  i n

a c c o r d an c e  wi th  I S O / I E C  1 7 0 1 1 .

4 . 3 . 3 . 4    T h e  certifcation  o r g an i z ati o n  s h al l  ap p r o ve  th e  m a n u ‐
fac tu r e r ’ s  te s ti n g  l ab o r ato r y.

4 . 3 . 3 . 5    T h e  certifcation  o r g an i z a ti o n  s h a l l  d e te r m i n e  th e
l e ve l  o f s u p e r vi s i o n  a n d  wi tn e s s i n g  o f th e  c o n d i ti o n i n g a n d  te s t‐

i n g  r e q u i r e d  fo r  th e  certifcation  o r  an n u al  verifcation  c o n d u c ‐
te d  a t th e  m a n u fac tu r e r ’ s  te s ti n g l ab o r ato r y.

4 . 3 . 4    S am p l i n g  l e ve l s  fo r  te s ti n g  an d  i n s p e c ti o n  s h al l  b e  e s tab ‐
l i s h e d  b y th e  certifcation  o r g an i z ati o n  a n d  th e  m an u fa c tu r e r

to  e n s u r e  r e as o n ab l e  a n d  a c c e p ta b l e  r e l i a b i l i ty at a  r e as o n ab l e
a n d  ac c e p tab l e  confdence  l e ve l  th a t p r o d u c ts  certifed  to  th i s

s tan d ar d  ar e  c o m p l i an t,  u n l e s s  s u c h  s am p l i n g  l e ve l s  a r e  s p e c i ‐
fed  h e r e i n .

4 . 3 . 5    I n s p e c ti o n  b y th e  certifcation  o r ga n i z ati o n  s h a l l  i n c l u d e
a  r e vi e w o f a l l  p r o d u c t l a b e l s  to  e n s u r e  th at al l  th e  r e q u i r e d
l ab e l  atta c h m e n ts ,  c o m p l i an c e  s tate m e n ts ,  certifcation  s ta te ‐

m e n ts ,  an d  o th e r  p r o d u c t i n fo r m ati o n  ar e  a t l e as t a s  specifed
fo r  th e  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  p e r  th e  ap p l i c ab l e
r e q u i r e m e n ts  o f C h ap te r  5 .

4 . 3 . 6    I n s p e c ti o n  b y th e  certifcation  o r ga n i z ati o n  s h a l l  i n c l u d e
a n  e va l u ati o n  o f a n y s ym b o l s  o r  g r ap h i c  r e p r e s e n tati o n s  u s e d

o n  p r o d u c t l a b e l s  o r  i n  u s e r  i n fo r m a ti o n ,  a s  p e r m i tte d  b y
5 . 1 . 1 . 5 ,  to  e n s u r e  th at th e  s ym b o l s  o r  g r ap h i c  r e p r e s e n ta ti o n s
a r e  c l e ar l y e x p l a i n e d  i n  th e  p r o d u c t’ s  u s e r  i n fo r m ati o n  p a c k‐

ag e .

4 . 3 . 7    I n s p e c ti o n  b y th e  certifcation  o r ga n i z ati o n  s h a l l  i n c l u d e
a r e vi e w o f th e  u s e r  i n fo r m ati o n  r e q u i r e d  b y th e  a p p l i c ab l e

s e c ti o n s  o f C h ap te r  5  to  e n s u r e  th at th e  i n fo r m a ti o n  h a s  b e e n
d e ve l o p e d  a n d  i s  avai l ab l e .

4 . 3 . 8    I n s p e c ti o n  b y th e  certifcation  o r ga n i z ati o n  s h a l l  i n c l u d e
a  r e vi e w o f th e  Te c h n i c al  D a ta  P ac kag e  to  d e te r m i n e  c o m p l i ‐

an c e  wi th  th e  ap p l i c ab l e  r e q u i r e m e n ts  o f C h a p te r  5 .

4 . 3 . 9    I n s p e c ti o n  a n d  e val u ati o n  b y th e  certifcation  o r ga n i z a‐
ti o n  fo r  d e te r m i n i n g c o m p l i a n c e  wi th  th e  ap p l i c ab l e  d e s i g n

r e q u i r e m e n ts  specifed  i n  C h ap te r  6  s h al l  b e  p e r fo r m e d  o n
wh o l e  o r  c o m p l e te  p r o d u c ts .

4 . 3 . 1 0    Te s ti n g  to  d e te r m i n e  p r o d u c t c o m p l i a n c e  wi th  th e
a p p l i c a b l e  p e r fo r m an c e  r e q u i r e m e n ts  specifed  i n  C h a p te r  7

s h a l l  b e  c o n d u c te d  b y th e  certifcation  o r g an i z ati o n  i n  a c c o r d ‐
a n c e  wi th  th e  specifed  te s ti n g r e q u i r e m e n ts  o f C h a p te r  8 .
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4 . 3 . 1 0 . 1    Te s ti n g  s h al l  b e  p e r fo r m e d  o n  s p e c i m e n s  r e p r e s e n ta‐
ti ve  o f m a te r i al s  an d  c o m p o n e n ts  u s e d  i n  th e  a c tu a l  c o n s tr u c ‐

ti o n  o f th e  p r o te c ti ve  e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts .

4 . 3 . 1 0 . 2    T h e  certifcation  o r ga n i z ati o n  s h a l l  a l s o  b e  p e r m i tte d
to  u s e  s am p l e  m a te r i al s  c u t fr o m  a r e p r e s e n tati ve  p r o d u c t.

4 . 3 . 1 1    T h e  certifcation  o r ga n i z ati o n  s h a l l  ac c e p t fr o m  th e
m a n u fac tu r e r,  fo r  e val u ati o n  an d  te s ti n g  fo r  certifcation,  o n l y

p r o d u c t o r  p r o d u c t c o m p o n e n ts  th at a r e  th e  s am e  i n  e ve r y
r e s p e c t as  th e  a c tu a l  fnal  p r o d u c ts  o r  p r o d u c t c o m p o n e n ts .

4 . 3 . 1 2    T h e  certifcation  o r g an i z ati o n  s h a l l  n o t al l o w an y m o d i ‐
fcations,  p r e tr e atm e n t,  c o n d i ti o n i n g ,  o r  o th e r  s u c h  s p e c i al
p r o c e s s e s  o f th e  p r o d u c t o r  an y p r o d u c t c o m p o n e n t p r i o r  to

th e  p r o d u c t’ s  s u b m i s s i o n  fo r  e val u ati o n  an d  te s ti n g b y th e
certifcation  o r ga n i z ati o n .

4 . 3 . 1 3    T h e  certifcation  o r ga n i z ati o n  s h al l  n o t al l o w th e  s u b s ti ‐
tu ti o n ,  r e p a i r,  o r  modifcation,  o th e r  th an  a s  specifcally

p e r m i tte d  h e r e i n ,  o f a n y p r o d u c t o r  a n y p r o d u c t c o m p o n e n t
d u r i n g te s ti n g .

4 . 3 . 1 4    T h e  certifcation  o r g an i z a ti o n  s h a l l  n o t al l o w te s t s p e c i ‐
m e n s  th at h ave  b e e n  c o n d i ti o n e d  an d  te s te d  fo r  o n e  m e th o d  to
b e  r e c o n d i ti o n e d  a n d  te s te d  fo r  an o th e r  te s t m e th o d  u n l e s s
specifcally p e r m i tte d  b y th e  te s t m e th o d .

4 . 3 . 1 5    T h e  certifcation  o r ga n i z ati o n  s h al l  te s t e n s e m b l e
e l e m e n ts  wi th  th e  specifc  e n s e m b l e ( s )  wi th  wh i c h  th e y a r e  to

b e  certifed.

4 . 3 . 1 6 *    An y c h a n ge  i n  th e  d e s i g n ,  c o n s tr u c ti o n ,  o r  m a te r i al  o f
a  c o m p l i a n t p r o d u c t s h a l l  n e c e s s i tate  n e w i n s p e c ti o n  an d  te s t‐
i n g to  ve r i fy i ts  c o m p l i a n c e  wi th  a l l  th e  a p p l i c a b l e  r e q u i r e m e n ts

o f th i s  s ta n d ar d  th at th e  certifcation  o r ga n i z ati o n  d e te r m i n e s
c a n  b e  a ffe c te d  b y s u c h  c h an g e .  T h i s  recertifcation  s h a l l  b e
c o n d u c te d  b e fo r e  l ab e l i n g  th e  modifed  p r o d u c t as  b e i n g

c o m p l i a n t wi th  th i s  s tan d ar d .

4 . 3 . 1 7    T h e  m a n u fac tu r e r  s h al l  m ai n ta i n  a l l  th e  d e s i g n  an d
p e r fo r m an c e  i n s p e c ti o n  a n d  te s t d ata fr o m  th e  certifcation

o r g an i z a ti o n  u s e d  i n  th e  certifcation  o f th e  m a n u fac tu r e r ’ s
c o m p l i an t p r o d u c t.  T h e  m a n u fac tu r e r  s h al l  p r o vi d e  s u c h  d a ta ,

u p o n  r e q u e s t,  to  th e  p u r c h a s e r  o r  au th o r i ty h avi n g  j u r i s d i c ti o n .

4 . 3 . 1 8    T h e  certifcation  o r ga n i z ati o n  s h a l l  e n s u r e  th at th e
m a n u fac tu r e r  te s ts  e a c h  vap o r-p r o te c ti ve  e n s e m b l e  fo r  ga s ti g h t

i n te g r i ty a s  specifed  i n  AS T M  F 1 0 5 2 ,  Standard Test Method for
Pressure Testing Vapor Protective Suits.  E ac h  e n s e m b l e  s h a l l  s h o w

an  e n d i n g  p r e s s u r e  o f at l e as t 7 9 7  P a  ( 3 . 2  i n .  wate r  g au ge )  p r e s ‐
s u r e .  T h e  d a te  o f th e  te s t s h al l  b e  p l a c e d  o n  th e  p r o d u c t l ab e l
a s  specifed  i n  5 . 1 . 1 . 7 ( 9 ) .  T h e  m a n u fac tu r e r  s h a l l  p r o vi d e  th e

r e s u l t fo r  e ac h  e n s e m b l e .

4 . 4  An n u al  Verifcation.

4 . 4 . 1  G e n e ral  An n u al  Verifcation  o f P ro d u c t C o m p l i an c e .

4 . 4 . 1 . 1    Al l  e n s e m b l e  an d  e n s e m b l e  e l e m e n t m o d e l s  th a t ar e
l ab e l e d  a s  b e i n g  c o m p l i an t wi th  th i s  s tan d ar d  s h al l ,  o n  a n

a n n u a l  b a s i s ,  u n d e r g o  a verifcation  e va l u a ti o n  th at i n c l u d e s
i n s p e c ti o n ,  r e vi e w o f al l  d e s i g n  r e q u i r e m e n ts ,  an d  te s ti n g to  a l l

p e r fo r m an c e  r e q u i r e m e n ts  a s  r e q u i r e d  b y th i s  s ta n d ar d .

4 . 4 . 1 . 2    An y c h an g e  th a t a ffe c ts  th e  e n s e m b l e  o r  e n s e m b l e
e l e m e n t p e r fo r m a n c e  r e q u i r e m e n ts  o f th i s  s tan d ar d  s h a l l

c o n s ti tu te  a  d i ffe r e n t m o d e l .

4 . 4 . 1 . 3    F o r  th e  p u r p o s e s  o f th i s  s tan d a r d ,  m o d e l s  s h al l  i n c l u d e
e a c h  u n i q u e  p atte r n ,  s tyl e ,  o r  d e s i g n  o f i n d i vi d u al  e l e m e n ts .

4 . 4 . 1 . 4    S am p l e s  o f th e  e n s e m b l e s ,  e n s e m b l e  e l e m e n ts ,  an d
th e i r  c o m p o n e n ts  fo r  verifcation  s h al l  b e  ac q u i r e d  fr o m  th e
m a n u fac tu r e r  o r  c o m p o n e n t s u p p l i e r  d u r i n g  r a n d o m  an d

u n an n o u n c e d  vi s i ts  a s  p a r t o f th e  fo l l o w-u p  i n s p e c ti o n
p r o gr a m .  T h e  certifcation  o r g an i z a ti o n  s h al l  a c q u i r e  a suff‐
cient q u an ti ty o f s am p l e s  to  b e  te s te d  fo r  verifcation  a s

r e q u i r e d  b y 4 . 4 . 2 ,  4 . 4 . 3 ,  o r  4 . 4 . 4 ,  d e p e n d i n g o n  th e  a p p l i c ab l e
certifcation  s ta n d a r d .

4 . 4 . 1 . 5    S am p l e  e n s e m b l e s ,  e n s e m b l e  e l e m e n ts ,  an d  th e i r
c o m p o n e n ts  s h a l l  b e  i n s p e c te d ,  e val u ate d ,  a n d  te s te d  a s
r e q u i r e d  b y 4 . 4 . 2 ,  4 . 4 . 3 ,  o r  4 . 4 . 4 ,  d e p e n d i n g o n  th e  ap p l i c ab l e
certifcation  s tan d a r d .

4 . 4 . 1 . 6    T h e  m an u fa c tu r e r  s h al l  m a i n tai n  al l  d e s i g n ,  i n s p e c ‐
ti o n ,  p e r fo r m a n c e ,  an d  te s t d a ta  fr o m  th e  certifcation  o r g an i ‐

z ati o n  p r o d u c e d  d u r i n g th e  verifcation  o f th e  m a n u fac tu r e r ’ s
m o d e l s  an d  c o m p o n e n ts .  T h e  m an u fac tu r e r  s h a l l  p r o vi d e  s u c h

d ata,  u p o n  r e q u e s t,  to  th e  p u r c h a s e r  o r  th e  au th o r i ty h avi n g
j u r i s d i c ti o n .

4 . 4 . 2  An n u al  Verifcation  o f P ro d u c t C o m p l i an c e  Specifc  to
N FPA 1 9 9 1 .

4 . 4 . 2 . 1    E ac h  vap o r-p r o te c ti ve  e n s e m b l e  s h al l  b e  i n s p e c te d  an d
e val u a te d  b as e d  o n  a l l  th e  ap p l i c a b l e  d e s i gn  r e q u i r e m e n ts
specifed  i n  C h ap te r  6 .

4 . 4 . 2 . 2    A s i n g l e  s p e c i m e n  o f e ac h  vap o r-p r o te c ti ve  e n s e m b l e
s h a l l  b e  te s te d  fo r  o ve r al l  p e r fo r m a n c e  as  specifed  i n  C h ap ‐

te r  7  u s i n g th e  fo l l o wi n g  s e q u e n c e  o f te s ts :

( 1 ) T h e  vap o r-p r o te c ti ve  e n s e m b l e  s p e c i m e n  s h a l l  b e  te s te d
fo r  l i q u i d ti gh t i n te gr i ty as  specifed  i n  7 . 1 . 1 . 1 .

( 2 ) T h e  vap o r-p r o te c ti ve  e n s e m b l e  s p e c i m e n  s h a l l  b e  te s te d
fo r  o ve r a l l  fu n c ti o n  an d  i n te g r i ty a s  specifed  i n  7 . 1 . 1 . 1 .

( 3 ) T h e  vap o r-p r o te c ti ve  e n s e m b l e  s p e c i m e n  s h a l l  b e  te s te d
fo r  airfow c ap a c i ty as  specifed  i n  7 . 1 . 1 . 1 . 5  an d
7 . 1 . 1 . 1 . 5 . 1 .

( 4 ) A m i n i m u m  o f o n e  n e w va p o r-p r o te c ti ve  e n s e m b l e  s p e c i ‐
m e n  s h a l l  b e  te s te d  fo r  o ve r al l  i n war d  l e akag e  a s  specifed

i n  7 . 1 . 1 . 1 . 1 .
( 5 ) I f certifed  fo r  o p ti o n a l  c h e m i c al  fash  fre  p r o te c ti o n  a s

specifed  i n  7 . 1 . 8 ,  a  n e w vap o r-p r o te c ti ve  e n s e m b l e  s p e c i ‐
m e n  s h al l  b e  te s te d  fo r  o ve r a l l  e n s e m b l e  fash  p r o te c ti o n
a s  specifed  i n  7 . 1 . 8 . 1 .

4 . 4 . 2 . 3    Al l  b as e  p e r fo r m an c e  r e q u i r e m e n ts ,  o p ti o n al  c h e m i c al
fash  fre  p e r fo r m a n c e  r e q u i r e m e n ts ,  a n d  o p ti o n al  liquefed
g as  p e r fo r m a n c e  r e q u i r e m e n ts  s h al l  b e  e va l u ate d  a s  specifed

i n  C h ap te r  7 ,  e x c e p t th e  r e q u i r e m e n ts  i n  7 . 1 . 1 . 3 . 3  an d
7 . 1 . 1 . 3 . 4 ,  wi th  th e  fo l l o wi n g  modifcations:

( 1 ) C h e m i c al  p e r m e a ti o n  r e s i s tan c e  te s ti n g s h al l  b e  l i m i te d
to  th e  te s ti n g  specifed  i n  7 . 2 . 2  a n d  l i m i te d  to  th e  fo l l o w‐
i n g  c h e m i c a l s :

( a) Ac r yl o n i tr i l e
( b ) C ar b o n  disulfde
( c ) D i c h l o r o m e th a n e
( d ) D i e th yl am i n e
( e ) M e th an o l
( f) Te tr ah yd r o fu r a n

( 2 ) C h e m i c al  p e r m e a ti o n  r e s i s tan c e  te s ti n g r e q u i r e d  fo r
e n s e m b l e s  certifed  fo r  o p ti o n a l  liquefed  g as  p r o te c ti o n ,
a s  specifed  i n  7 . 2 . 4 ,  s h al l  b e  l i m i te d  to  am m o n i a.
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( 3 ) C h e m i c al  p e n e tr a ti o n  r e s i s tan c e  te s ti n g  s h a l l  b e  l i m i te d
to  th e  te s ti n g  specifed  i n  7 . 2 . 3  a n d  l i m i te d  to  th e  fo l l o w‐

i n g  c h e m i c a l s :

( a) C ar b o n  disulfde
( b ) D i c h l o r o m e th a n e
( c ) D i e th yl am i n e
( d ) M e th an o l
( e ) Te tr ah yd r o fu r a n

( 4 ) A to tal  o f two  s p e c i m e n s  s h a l l  b e  p e r m i tte d  fo r  te s ti n g
r e q u i r e m e n ts .  I f te s ti n g i s  specifed  fo r  b o th  d i r e c ti o n s  o f

a  m a te r i al ,  a to tal  o f two  s p e c i m e n s  p e r  m a te r i al  d i r e c ti o n
s h a l l  b e  p e r m i tte d  fo r  te s ti n g  r e q u i r e m e n ts .

4 . 4 . 3  An n u al  Verifcation  o f P ro d u c t C o m p l i an c e  Specifc  to
N FPA 1 9 9 2 .

4 . 4 . 3 . 1    E ac h  l i q u i d  s p l a s h - p r o te c ti ve  e n s e m b l e  a n d  e n s e m b l e
e l e m e n t s h a l l  b e  i n s p e c te d  a n d  e val u ate d  to  al l  th e  a p p l i c ab l e
d e s i g n  r e q u i r e m e n ts  specifed  i n  C h a p te r  6 .

4 . 4 . 3 . 2    E ac h  l i q u i d  s p l a s h - p r o te c ti ve  e n s e m b l e  s p e c i m e n  s h a l l
b e  te s te d  fo r  o ve r a l l  p e r fo r m an c e  a s  specifed  i n  C h a p te r  7

u s i n g  th e  fo l l o wi n g  s e q u e n c e  o f te s ts :

( 1 ) T h e  l i q u i d  s p l as h -p r o te c ti ve  e n s e m b l e  s p e c i m e n  s h a l l
th e n  b e  te s te d  fo r  o ve r al l  fu n c ti o n  an d  i n te g r i ty as  s p e c i ‐
fed  i n  7 . 1 . 1 . 1 . 4 .

( 2 ) I f certifed  fo r  o p ti o n a l  c h e m i c al  fash  fre  p r o te c ti o n  a s
specifed  i n  7 . 1 . 8 ,  th e  l i q u i d  s p l a s h -p r o te c ti ve  e n s e m b l e

s h a l l  b e  te s te d  fo r  o ve r a l l  e n s e m b l e  fash  p r o te c ti o n  a s
specifed  i n  7 . 1 . 8 .

4 . 4 . 3 . 3 *    Al l  l i q u i d  s p l as h -p r o te c ti ve  e n s e m b l e s ,  e n s e m b l e
e l e m e n ts ,  an d  c o m p o n e n ts  s h al l  b e  e va l u ate d  as  specifed  i n
C h ap te r  7 ,  wi th  th e  fo l l o wi n g  modifcations:

( 1 ) C h e m i c al  p e n e tr a ti o n  r e s i s tan c e  te s ti n g  s h al l  b e  l i m i te d
to  th e  te s ti n g  specifed  i n  7 . 3 . 2 ,  an d  s h al l  b e  p e r fo r m e d

u s i n g  th e  fo l l o wi n g c h e m i c al s :

( a) F u e l  H  — s u r r o g ate  ga s o l i n e  [ 4 2 . 5  p e r c e n t to l u e n e ,
4 2 . 5  p e r c e n t i s o o c ta n e ,  an d  1 5  p e r c e n t d e n atu r e d
e th an o l ,  vo l u m e / vo l u m e  ( v/ v) ]  a s  defned  i n  AS T M
D 4 7 1 ,  Standard Test Method for Rubber Property — Effect
of Liquids.

( b ) M e th yl  i s o b u tyl  ke to n e ,  C AS  N o .  1 0 8 - 1 0 -1 ,
> 9 5  p e r c e n t,  we i g h t/ we i g h t ( w/ w)

( c ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 - 9 ,  9 3 . 1  p e r c e n t,  w/ w
( 2 ) A to tal  o f two  s p e c i m e n s  s h al l  b e  p e r m i tte d  fo r  te s ti n g

r e q u i r e m e n ts .  I f th e  te s ti n g  i s  specifed  fo r  b o th  d i r e c ‐
ti o n s  o f a  m ate r i al ,  a to tal  o f two  s p e c i m e n s  p e r  m a te r i al
d i r e c ti o n  s h al l  b e  p e r m i tte d  fo r  te s ti n g r e q u i r e m e n ts .

4 . 4 . 4  An n u al  Verifcation  o f P ro d u c t C o m p l i an c e  Specifc  to
N FPA 1 9 9 4 .

4 . 4 . 4 . 1    O n e  s a m p l e  o f e a c h  c o m p l i an t p r o d u c t s h al l  b e  i n s p e c ‐
te d  a n d  e val u ate d  u s i n g  a l l  th e  a p p l i c ab l e  d e s i g n  r e q u i r e m e n ts
specifed  i n  C h ap te r  6 .

4 . 4 . 4 . 2    A m i n i m u m  o f o n e  s p e c i m e n  o f e ac h  c o m p l i a n t
e n s e m b l e  s h al l  b e  te s te d  fo r  o ve r al l  e n s e m b l e  p e r fo r m a n c e  a s
specifed  i n  C h ap te r  7  u s i n g  th e  fo l l o wi n g  s e q u e n c e  o f te s ts :

( 1 ) Wh e r e  th e  e n s e m b l e  i s  certifed  to  C l a s s  1 ,  2 ,  2 R,  3 ,  o r  3 R,
th e  fo l l o wi n g s e q u e n c e  i s  p e r m i tte d :

( a) T h e  e n s e m b l e  s p e c i m e n  s h al l  b e  te s te d  fo r  l i q u i d
i n te gr i ty as  specifed  i n  7 . 1 . 1 . 1 . 2 .

( b ) T h e  e n s e m b l e  s p e c i m e n  s h a l l  b e  te s te d  fo r  o ve r a l l
fu n c ti o n  an d  i n te g r i ty a s  specifed  i n  7 . 1 . 1 . 1 . 4 .

( c ) A n e w e n s e m b l e  s p e c i m e n  s h a l l  b e  te s te d  fo r  i n war d
vap o r  l e akag e  as  specifed  i n  7 . 1 . 1 . 1 . 1 .

( d ) Wh e r e  th e  e n s e m b l e  i s  e n c ap s u l a ti n g an d  certifed
to  C l as s  1 ,  2 ,  o r  2 R,  th e  e n s e m b l e  s p e c i m e n  s h a l l  b e

te s te d  fo r  airfow c a p a c i ty a s  specifed  i n  7 . 1 . 1 . 1 . 5
an d  7 . 1 . 1 . 1 . 5 . 2 .

( 2 ) Wh e r e  th e  e n s e m b l e  i s  certifed  to  C l a s s  4  o r  4 R,  th e
fo l l o wi n g  s e q u e n c e  i s  p e r m i tte d :

( a) T h e  e n s e m b l e  s p e c i m e n  s h al l  b e  te s te d  fo r  l i q u i d
i n te gr i ty as  specifed  i n  7 . 1 . 1 . 1 . 2 .

( b ) T h e  e n s e m b l e  s p e c i m e n  s h a l l  b e  te s te d  fo r  o ve r a l l
fu n c ti o n  an d  i n te g r i ty a s  specifed  i n  7 . 1 . 1 . 1 . 4 .

( c ) I n wa r d  p ar ti c l e  l e a ka ge  as  specifed  i n  7 . 1 . 1 . 1 . 3  s h a l l
n o t b e  p e r fo r m e d .

( 3 ) Wh e r e  th e  e n s e m b l e  i s  certifed  to  C l a s s  5 ,  th e  fo l l o wi n g
s e q u e n c e  i s  p e r m i tte d :

( a) T h e  e n s e m b l e  s p e c i m e n  s h al l  b e  te s te d  fo r  o ve r a l l
fash  fre  p e r fo r m an c e .

( 4 ) Wh e r e  th e  e n s e m b l e  i s  certifed  fo r  o p ti o n a l  c h e m i c al
fash  fre  p r o te c ti o n  as  specifed  i n  7 . 1 . 8 ,  a n e w e n s e m b l e

s h a l l  b e  te s te d  fo r  o ve r a l l  e n s e m b l e  fash  p r o te c ti o n  a s
specifed  i n  7 . 1 . 8 . 1 .

4 . 4 . 4 . 3    E ac h  e n s e m b l e ,  e n s e m b l e  e l e m e n t,  an d  c o m p o n e n t
s h a l l  b e  te s te d  a s  specifed  i n  C h ap te r  7 ,  wi th  th e  fo l l o wi n g
modifcations:

( 1 ) C h e m i c al  p e r m e ati o n  r e s i s ta n c e  te s ti n g fo r  C l a s s  1  e n s e m ‐
b l e s  s h al l  b e  l i m i te d  to  th e  te s ti n g  specifed  i n  7 . 4 . 2  an d
th e  fo l l o wi n g c h e m i c al s :

( a) Am m o n i a
( b ) Ac r o l e i n
( c ) Ac r yl o n i tr i l e
( d ) C h l o r i n e
( e ) D i m e th yl  s u l fate

( 2 ) C h e m i c al  p e r m e a ti o n  r e s i s ta n c e  te s ti n g  specifed  fo r
C l a s s  2 ,  2 R,  3 ,  an d  3 R e n s e m b l e s  s h al l  b e  l i m i te d  to  th e
te s ti n g specifed  i n  7 . 4 . 3  a n d  th e  fo l l o wi n g c h e m i c al s :

( a) Ac r yl o n i tr i l e
( b ) Am m o n i a
( c ) D i m e th yl  s u l fa te

( 3 ) Wi th  th e  e x c e p ti o n  o f c h e m i c a l  p e r m e a ti o n  te s ti n g ,  a
to ta l  o f two  s p e c i m e n s  s h al l  b e  p e r m i tte d  fo r  e n s e m b l e

m a te r i al  an d  c o m p o n e n t te s ti n g  r e q u i r e m e n ts .  I f th e  te s t‐
i n g  i s  specifed  fo r  b o th  d i r e c ti o n s  o f a  m ate r i al ,  a to ta l  o f

two  s p e c i m e n s  p e r  m ate r i a l  d i r e c ti o n  s h a l l  b e  p e r m i tte d
fo r  te s ti n g  r e q u i r e m e n ts .

4 . 5  M an ufac tu re rs ’  Q u al i ty As s u ran c e  P ro gram .

4 . 5 . 1    T h e  m a n u fac tu r e r  s h al l  p r o vi d e  a n d  o p e r ate  a  q u a l i ty
a s s u r an c e  p r o g r am  th at m e e ts  th e  r e q u i r e m e n ts  o f th i s  s e c ti o n
a n d  th a t i n c l u d e s  a  p r o d u c t r e c al l  s ys te m  as  specifed  i n  4 . 2 . 7 . 1

an d  S e c ti o n  4 . 8 .

4 . 5 . 2    T h e  o p e r ati o n  o f th e  q u a l i ty as s u r a n c e  p r o gr a m  s h a l l
e va l u a te  an d  te s t c o m p l i an t p r o d u c t p r o d u c ti o n  ag ai n s t th i s

s tan d ar d  to  e n s u r e  p r o d u c ti o n  r e m ai n s  i n  c o m p l i an c e .

4 . 5 . 3    Al l  o f th e  fo l l o wi n g  e n ti ti e s  s h al l  b e  r e g i s te r e d  to  I S O
9 0 0 1 ,  Quality management systems — Requirements,  o r  s h a l l  b e
l i s te d  as  c o ve r e d  l o c a ti o n s  u n d e r  an  I S O  9 0 0 1 -r e g i s te r e d  e n ti ty:

( 1 ) M an u fa c tu r e r
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( 2 ) M an u fa c tu r i n g fac i l i ty
( 3 ) E n ti ty th at d i r e c ts  a n d  c o n tr o l s  c o m p l i a n t p r o d u c t d e s i g n
( 4 ) E n ti ty th at d i r e c ts  an d  c o n tr o l s  c o m p l i a n t p r o d u c t q u al i ty

a s s u r an c e
( 5 ) E n ti ty th at p r o vi d e s  th e  war r a n ty fo r  th e  c o m p l i an t p r o d ‐

u c t
( 6 ) E n ti ty th at p u ts  th e i r  n a m e  o n  th e  p r o d u c t l a b e l  an d

m a r ke ts  an d  s e l l s  th e  p r o d u c t as  th e i r  o wn

4 . 5 . 3 . 1    Re gi s tr a ti o n  b a s e d  o n  th e  r e q u i r e m e n ts  o f I S O  9 0 0 1
s h a l l  b e  c o n d u c te d  b y a r e g i s tr ar  th at i s  ac c r e d i te d  fo r  p e r s o n al

p r o te c ti ve  e q u i p m e n t i n  ac c o r d an c e  wi th  I S O / I E C  1 7 0 2 1 ,
Conformity assessment — Requirements for bodies providing audit and
certifcation of management systems.  T h e  r e g i s tr a r  s h a l l  affx  th e

a c c r e d i tati o n  m ar k o n  th e  I S O  r e g i s tr ati o n  certifcate.

4 . 5 . 4 *    Wh e r e  th e  m an u fac tu r e r  u s e s  s u b c o n tr ac to r s  i n  th e
c o n s tr u c ti o n  o r  a s s e m b l y o f th e  c o m p l i an t p r o d u c t,  th e  l o c a‐
ti o n s  an d  n a m e s  o f al l  th e  s u b c o n tr ac to r  fac i l i ti e s  s h al l  b e  d o c u ‐

m e n te d  an d  th e  d o c u m e n tati o n  s h al l  b e  p r o vi d e d  to  th e
m a n u fac tu r e r ’ s  I S O  r e g i s tr ar  an d  th e  certifcation  o r g an i z ati o n .

4 . 6  H az ard s  I n vo l vi n g C o m p l i an t P ro d u c t.

4 . 6 . 1 *    T h e  certifcation  o r ga n i z ati o n  s h a l l  e s ta b l i s h  p r o c e ‐
d u r e s  to  b e  fo l l o we d  wh e r e  s i tu a ti o n ( s )  ar e  r e p o r te d  i n  wh i c h  a
c o m p l i an t p r o d u c t i s  s u b s e q u e n tl y fo u n d  to  b e  h az ar d o u s .

T h e s e  p r o c e d u r e s  s h a l l  c o m p l y wi th  th e  p r o vi s i o n s  o f I S O
G u i d e  2 7 ,  Guidelines for corrective action to be taken by a certifcation
body in the event of misuse of its mark of conformity,  an d  as  modifed

h e r e i n .

4 . 6 . 2 *    Wh e r e  a  r e p o r t o f a  h az ar d  r e l ate d  to  a c o m p l i an t p r o d ‐
u c t i s  r e c e i ve d  b y th e  certifcation  o r g an i z ati o n ,  th e  val i d i ty o f

th e  r e p o r t s h a l l  b e  i n ve s ti ga te d .

4 . 6 . 3    Wi th  r e s p e c t to  a  c o m p l i a n t p r o d u c t,  a h a z a r d  s h al l  b e  a
c o n d i ti o n ,  o r  s h a l l  c r e ate  a s i tu a ti o n ,  th a t r e s u l ts  i n  e x p o s i n g
l i fe ,  l i m b ,  o r  p r o p e r ty to  an  i m m i n e n tl y d a n ge r o u s  o r  d a n ge r ‐

o u s  c o n d i ti o n .

4 . 6 . 4    Wh e r e  a specifc  h az ar d  i s  identifed,  th e  d e te r m i n a ti o n
o f th e  ap p r o p r i ate  a c ti o n  fo r  th e  certifcation  o r ga n i z ati o n  an d

th e  m an u fa c tu r e r  to  u n d e r ta ke  s h a l l  ta ke  i n to  c o n s i d e r a ti o n
th e  s e ve r i ty o f th e  h az ar d  a n d  i ts  c o n s e q u e n c e s  to  th e  s a fe ty

an d  h e a l th  o f u s e r s .

4 . 6 . 5    Wh e r e  i t i s  e s tab l i s h e d  th at a  h az ar d  i s  r e l ate d  to  a
c o m p l i a n t p r o d u c t,  th e  certifcation  o r g an i z ati o n  s h al l  d e te r ‐

m i n e  th e  s c o p e  o f th e  h az ar d ,  i n c l u d i n g  th e  p r o d u c ts ,  m o d e l
n u m b e r s ,  s e r i a l  n u m b e r s ,  fac to r y p r o d u c ti o n  fa c i l i ti e s ,  p r o d u c ‐

ti o n  r u n s ,  an d  q u an ti ti e s  i n vo l ve d .

4 . 6 . 6    T h e  certifcation  o r g an i z a ti o n ’ s  i n ve s ti g ati o n  s h a l l
i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e  e x te n t a n d  s c o p e  o f th e

p r o b l e m  a s  i t m i g h t a p p l y to  o th e r  c o m p l i an t p r o d u c ts  o r
c o m p l i an t p r o d u c t c o m p o n e n ts  m an u fa c tu r e d  b y o th e r  m a n u ‐

fa c tu r e r s  o r  certifed  b y o th e r  certifcation  o r g an i z a ti o n s .

4 . 6 . 7    T h e  certifcation  o r g an i z a ti o n  s h a l l  al s o  i n ve s ti ga te
r e p o r ts  o f a  h a z a r d  wh e r e  a  c o m p l i an t p r o d u c t i s  g ai n i n g  wi d e ‐

s p r e ad  u s e  i n  ap p l i c ati o n s  n o t fo r e s e e n  wh e n  th e  s tan d ar d  wa s
wr i tte n ;  s u c h  ap p l i c ati o n s ,  i n  tu r n ,  ar e  o n e s  fo r  wh i c h  th e  p r o d ‐

u c t was  n o t certifed,  wh e r e  th e r e  i s  n o  specifc  s c o p e  o f a p p l i ‐
c a ti o n  p r o vi d e d  i n  th e  s ta n d a r d ,  a n d  wh e r e  th e r e  i s  n o  l i m i ti n g
s c o p e  o f ap p l i c ati o n  p r o vi d e d  b y th e  m a n u fac tu r e r  i n  wr i tte n

m a te r i al  a c c o m p a n yi n g th e  c o m p l i an t p r o d u c t a t th e  p o i n t o f
s a l e .

4 . 6 . 8    T h e  certifcation  o r g an i z a ti o n  s h a l l  r e q u i r e  th e  m an u fac ‐
tu r e r  o f th e  c o m p l i a n t p r o d u c t o r  p r o d u c t c o m p o n e n t,  i f a p p l i ‐
c a b l e ,  to  as s i s t th e  certifcation  o r ga n i z ati o n  i n  th e  i n ve s ti g ati o n
an d  to  c o n d u c t i ts  o wn  i n ve s ti g ati o n  as  specifed  i n  S e c ti o n  4 . 7 .

4 . 6 . 9    Wh e r e  th e  fa c ts  i n d i c ati n g  a  n e e d  fo r  c o r r e c ti ve  ac ti o n
ar e  c o n c l u s i ve  an d  th e  certifcation  o r g an i z ati o n ’ s  ap p e al

p r o c e d u r e s  r e fe r e n c e d  i n  4 . 2 . 1 1  h ave  b e e n  fo l l o we d ,  th e  certif‐
cation  o r g an i z a ti o n  s h al l  i n i ti ate  c o r r e c ti ve  a c ti o n  i m m e d i ate l y,

p r o vi d e d  th e r e  i s  a  m a n u fac tu r e r  to  b e  h e l d  r e s p o n s i b l e  fo r
s u c h  a c ti o n .

4 . 6 . 1 0    Wh e r e  th e  fac ts  ar e  c o n c l u s i ve  an d  c o r r e c ti ve  ac ti o n  i s
i n d i c ate d  b u t th e r e  i s  n o  m an u fa c tu r e r  to  b e  h e l d  r e s p o n s i b l e ,
s u c h  as  wh e n  th e  m an u fac tu r e r  i s  o u t o f b u s i n e s s  o r  th e  m an u ‐

fac tu r e r  i s  b an kr u p t,  th e  certifcation  o r g an i z a ti o n  s h al l  i m m e ‐
d i a te l y n o ti fy r e l e van t go ve r n m e n ta l  an d  r e g u l ato r y ag e n c i e s
an d  i s s u e  a  n o ti c e  to  th e  u s e r  c o m m u n i ty ab o u t th e  h az ar d .

4 . 6 . 1 1 *    Wh e r e  th e  fac ts  a r e  c o n c l u s i ve  a n d  c o r r e c ti ve  ac ti o n  i s
i n d i c ate d ,  th e  certifcation  o r g an i z ati o n  s h al l  ta ke  o n e  o r  m o r e

o f th e  fo l l o wi n g c o r r e c ti ve  ac ti o n s :

( 1 ) Notifcation  o f p ar ti e s  au th o r i z e d  a n d  r e s p o n s i b l e  fo r
i s s u i n g  a s a fe ty a l e r t wh e n ,  i n  th e  o p i n i o n  o f th e  certifca‐
tion  o r g an i z ati o n ,  s u c h  a notifcation  i s  n e c e s s ar y to
i n fo r m  u s e r s

( 2 ) Notifcation  o f p ar ti e s  au th o r i z e d  a n d  r e s p o n s i b l e  fo r
i s s u i n g  a  p r o d u c t r e c a l l  wh e n ,  i n  th e  o p i n i o n  o f th e  c e r ti f‐
i c ati o n  o r ga n i z ati o n ,  s u c h  a r e c al l  i s  n e c e s s a r y to  p r o te c t

u s e r s
( 3 ) Re m o val  o f th e  m ar k o f certifcation  fr o m  th e  p r o d u c t
( 4 ) Wh e r e  a  h a z a r d o u s  c o n d i ti o n  e x i s ts  a n d  i t i s  n o t p r ac ti c al

to  i m p l e m e n t 4 . 6 . 1 1 ( 1 ) ,  4 . 6 . 1 1 ( 2 ) ,  o r  4 . 6 . 1 1 ( 3 ) ,  o r  th e
r e s p o n s i b l e  p a r ti e s  r e fu s e  to  take  c o r r e c ti ve  ac ti o n ,  notif‐
cation  o f r e l e van t g o ve r n m e n tal  an d  r e g u l ato r y a ge n c i e s
a n d  i s s u a n c e  o f a n o ti c e  to  th e  u s e r  c o m m u n i ty a b o u t th e

h az ar d

4 . 6 . 1 2    T h e  certifcation  o r g an i z a ti o n  s h al l  p r o vi d e  a r e p o r t to
th e  o r g an i z a ti o n  o r  i n d i vi d u al  i d e n ti fyi n g  th e  r e p o r te d  h az ar d ‐

o u s  c o n d i ti o n  an d  n o ti fy th e m  o f th e  c o r r e c ti ve  ac ti o n  ta ke n  o r
th a t n o  c o r r e c ti ve  a c ti o n  i s  i n d i c a te d .

4 . 6 . 1 3 *    Wh e r e  a  c h a n ge  to  an  N F PA s tan d ar d ( s )  i s  fe l t to  b e
n e c e s s ar y,  th e  certifcation  o r g an i z a ti o n  s h al l  al s o  p r o vi d e  a
c o p y o f th e  r e p o r t an d  c o r r e c ti ve  a c ti o n s  i n d i c ate d  to  th e

N F PA,  a n d  i t s h a l l  al s o  s u b m i t e i th e r  a P u b l i c  I n p u t fo r  a
p r o p o s e d  c h an g e  to  th e  n e x t r e vi s i o n  o f th e  ap p l i c ab l e  s tan d ‐
ar d  o r  a  p r o p o s e d  Te m p o r a r y I n te r i m  Am e n d m e n t ( T I A)  to

th e  c u r r e n t e d i ti o n  o f th e  a p p l i c a b l e  s tan d ar d .

4 . 7  M an ufac tu re rs ’  I n ve s ti gati o n  o f C o m p l ai n ts  an d  Re tu r n s .

4 . 7 . 1    M an u fac tu r e r s  s h al l  p r o vi d e  c o r r e c ti ve  a c ti o n  i n  a c c o r d ‐
a n c e  wi th  I S O  9 0 0 1  o r  an  e q u i va l e n t I S O  q u a l i ty m an ag e m e n t

s ys te m  fo r  i n ve s ti g ati n g  wr i tte n  c o m p l a i n ts  an d  r e tu r n e d  p r o d ‐
u c ts .

4 . 7 . 2    M an u fac tu r e r s ’  r e c o r d s  o f r e tu r n s  an d  c o m p l ai n ts  r e l a‐
te d  to  s a fe ty i s s u e s  s h a l l  b e  r e ta i n e d  fo r  at l e as t 5  ye a r s .

4 . 7 . 3    Wh e r e  th e  m an u fa c tu r e r  d i s c o ve r s ,  d u r i n g  th e  r e vi e w o f
specifc  r e tu r n s  o r  c o m p l a i n ts ,  th at a  c o m p l i an t p r o d u c t o r

c o m p l i an t p r o d u c t c o m p o n e n t m i g h t c o n s ti tu te  a p o te n ti al
s a fe ty r i s k to  e n d  u s e r s  th a t i s  p o s s i b l y s u b j e c t to  a s afe ty al e r t o r
p r o d u c t r e c al l ,  th e  m an u fa c tu r e r  s h a l l  i m m e d i ate l y c o n tac t th e
certifcation  o r g an i z a ti o n  an d  p r o vi d e  a l l  th e  i n fo r m a ti o n
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a b o u t th e i r  r e vi e w to  as s i s t th e  certifcation  o r ga n i z ati o n  wi th
th e i r  i n ve s ti g ati o n .

4 . 8  M an u fac tu re rs ’  S afe ty Al e r t an d  P ro d u c t Re c al l  S ys te m s .

4 . 8 . 1    M a n u fac tu r e r s  s h al l  e s tab l i s h  a wr i tte n  s a fe ty al e r t s ys te m
an d  a wr i tte n  p r o d u c t r e c al l  s ys te m  th at d e s c r i b e s  th e  p r o c e ‐

d u r e s  to  b e  u s e d  i n  th e  e ve n t th a t i t d e c i d e s ,  o r  i s  d i r e c te d  b y
th e  certifcation  o r ga n i z ati o n ,  to  e i th e r  i s s u e  a s a fe ty a l e r t o r

c o n d u c t a  p r o d u c t r e c a l l .

4 . 8 . 2    T h e  m a n u fac tu r e r s ’  s a fe ty a l e r t an d  p r o d u c t r e c a l l
s ys te m  s h al l  p r o vi d e  th e  fo l l o wi n g :

( 1 ) T h e  e s ta b l i s h m e n t o f a  c o o r d i n ato r  an d  r e s p o n s i b i l i ti e s
b y th e  m a n u fac tu r e r  fo r  th e  h an d l i n g o f s a fe ty al e r ts  an d
p r o d u c t r e c a l l s

( 2 ) A m e th o d  o f n o ti fyi n g  al l  d e al e r s ,  d i s tr i b u to r s ,  p u r c h as ‐
e rs ,  u s e r s ,  an d  th e  N F PA ab o u t th e  s afe ty al e r t o r  p r o d u c t

r e c a l l  th a t c a n  b e  i n i ti ate d  wi th i n  a  1 -we e k p e r i o d  fo l l o w‐
i n g  th e  m an u fa c tu r e r ’ s  d e c i s i o n  to  i s s u e  a s afe ty a l e r t o r

c o n d u c t a p r o d u c t r e c al l  o r  afte r  th e  m a n u fac tu r e r  h a s
b e e n  d i r e c te d  b y th e  certifcation  o r g an i z a ti o n  to  i s s u e  a

s a fe ty a l e r t o r  c o n d u c t a p r o d u c t r e c al l
( 3 ) Te c h n i q u e s  fo r  c o m m u n i c ati n g  ac c u r a te l y an d  u n d e r ‐

s tan d ab l y th e  n atu r e  o f a  s afe ty a l e r t o r  p r o d u c t r e c a l l
a n d ,  i n  p ar ti c u l ar,  th e  specifc  h az ar d  o r  s afe ty i s s u e
fo u n d  to  e x i s t

( 4 ) P r o c e d u r e s  fo r  r e m o vi n g p r o d u c t th at i s  r e c al l e d  an d
d o c u m e n ti n g th e  e ffe c ti ve n e s s  o f th e  p r o d u c t r e c a l l

( 5 ) A p l a n  fo r  e i th e r  r e p a i r i n g ,  r e p l ac i n g ,  o r  c o m p e n s ati n g
p u r c h a s e r s  fo r  r e tu r n e d  p r o d u c t

C h ap te r 5    L ab e l i n g an d  I n fo r m ati o n

5 . 1  G e n e ral  Re q u i re m e n ts .

5 . 1 . 1 *  G e n e ral  P ro d uc t L ab e l  Re q u i re m e n ts .

5 . 1 . 1 . 1    E ac h  p r o te c ti ve  e n s e m b l e ,  e n s e m b l e  e l e m e n t,  c l o th ‐
i n g ,  o r  i te m  s h a l l  h ave  a p r o d u c t l ab e l  p e r m a n e n tl y an d

c o n s p i c u o u s l y a ttac h e d  to  o r  p r i n te d  o n  th e  i n n e r m o s t s u r fa c e
wh e n  th e  e n s e m b l e ,  e n s e m b l e  e l e m e n t,  c l o th i n g,  o r  i te m  i s

p r o p e r l y a s s e m b l e d  wi th  al l  l a ye r s ,  c o m p o n e n ts ,  an d  c o m p o ‐
n e n t p a r ts  i n  p l ac e .

5 . 1 . 1 . 2    As  an  al te r n a ti ve  to  th e  p r o d u c t l a b e l  b e i n g a ttac h e d  to
o r  p r i n te d  o n  th e  p r o te c ti ve  e n s e m b l e ( s ) ,  e n s e m b l e
e l e m e n t( s ) ,  c l o th i n g,  o r  i te m ( s ) ,  th e  p r o d u c t l ab e l  s h al l  b e

p e r m i tte d  to  b e  a ttac h e d  to ,  p r i n te d  o n ,  o r  i n s e r te d  i n to  e a c h
p ac kag e  c o n ta i n i n g th e  p r o te c ti ve  e n s e m b l e ( s ) ,  e n s e m b l e
e l e m e n t( s ) ,  c l o th i n g ,  o r  i te m ( s ) .

5 . 1 . 1 . 2 . 1    Wh e r e  p ac kag e  l a b e l s  a r e  r e q u i r e d ,  th e  p ac ka ge
p r o d u c t l a b e l  s h al l  b e  p e r m an e n tl y an d  c o n s p i c u o u s l y l o c ate d

o n  th e  o u ts i d e  o f th e  p a c ka ge  o r  p r i n te d  o n  th e  p a c ka ge  an d
s h a l l  n o t b e  r e m o ve d ,  o b s c u r e d ,  o r  o th e r wi s e  m u ti l a te d  b y th e
o p e n i n g  o f th e  p a c ka ge  wh e n  i t i s  o p e n e d  a s  i n te n d e d .

5 . 1 . 1 . 3 *    F o r  th e  p u r p o s e  o f e n s u r i n g  al l  r e q u i r e d  s ta te m e n ts
a n d  i n fo r m a ti o n  ap p e ar  o n  th e  p r o d u c t l ab e l ,  m u l ti p l e  l ab e l

p i e c e s  s h al l  b e  p e r m i tte d  i f al l  l a b e l  p i e c e s  c o m p r i s i n g  th e
e n ti r e  p r o d u c t l ab e l  a r e  l o c a te d  ad j a c e n t to  e ac h  o th e r.

5 . 1 . 1 . 4    Al l  wo r d e d  p o r ti o n s  o f th e  r e q u i r e d  p r o d u c t l ab e l  an d
p ac kag e ,  wh e r e  a p p l i c ab l e ,  s h al l  at l e a s t b e  i n  E n g l i s h .

5 . 1 . 1 . 5    S ym b o l s  a n d  o th e r  gr a p h i c  r e p r e s e n ta ti o n s  s h a l l  b e
p e r m i tte d  to  b e  u s e d  to  s u p p l e m e n t wo r d e d  s ta te m e n ts  o n  th e

p r o d u c t l a b e l ( s )  i f th e y a r e  c l e ar l y e x p l ai n e d  i n  th e  u s e r  i n fo r ‐
m a ti o n .

5 . 1 . 1 . 6    Al l  l e tte r s  an d  n u m b e r s  o n  th e  p r o d u c t l ab e l ( s )  an d
p r o d u c t p ac ka ge  l ab e l ( s )  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e ‐

m e n ts :

( 1 ) T h e  c o m p l i a n c e  s tate m e n ts  i n  5 . 2 . 1 . 1 ,  5 . 3 . 1 . 1 ,  5 . 3 . 1 . 2 ,
5 . 3 . 1 . 3 ,  5 . 3 . 1 . 4 ,  5 . 3 . 1 . 5 ,  5 . 3 . 1 . 6 ,  5 . 4 . 1 . 1 ,  5 . 4 . 1 . 2 ,  an d  5 . 4 . 1 . 3

s h a l l  b e  at l e as t 2 . 5  m m  ( 3 ∕3 2  i n . )  h i gh .
( 2 ) T h e  certifcation  o r ga n i z ati o n ’ s  s ym b o l  s h a l l  b e  at l e as t

6  m m  ( 1 ∕4  i n . )  h i gh .
( 3 ) T h e  certifcation  o r g an i z a ti o n ’ s  n am e  s h al l  b e  a t l e as t

2 . 5  m m  ( 3 ∕3 2  i n . )  h i g h .
( 4 ) Al l  o th e r  l ab e l i n g i n fo r m ati o n  s h a l l  b e  a t l e a s t 1 . 6  m m

( 1 ∕1 6  i n . )  h i g h .

5 . 1 . 1 . 7    I n  a d d i ti o n  to  th e  c o m p l i a n c e  s ta te m e n ts  specifed  i n
5 . 1 . 1 . 6 ( 1 ) ,  th e  fo l l o wi n g  i n fo r m a ti o n  at a  m i n i m u m ,  s h al l  a l s o

b e  p r i n te d  l e g i b l y o n  th e  p r o d u c t l a b e l ( s ) :

( 1 ) M an u fa c tu r e r ’ s  n am e ,  identifcation,  o r  d e s i g n ati o n
( 2 ) M an u fa c tu r e r ’ s  ad d r e s s
( 3 ) C o u n tr y o f m an u fac tu r e
( 4 ) M o d e l ,  s tyl e ,  o r  s e r i al  n u m b e r
( 5 ) S i z e
( 6 ) T h e  wo r d ( s )  “ ga r m e n t, ”  “ vi s o r, ”  “ h o o d , ”  “ g l o ve , ”  o r

“ e n s e m b l e  e l e m e n t, ”  as  ap p l i c a b l e
( 7 ) F o r e n s e m b l e s ,  th e  wo r d s  “ gl o ve  e l e m e n t c o m p o n e n t, ”

“ fo o twe ar  e l e m e n t c o m p o n e n t, ”  o r  “ h o o d  e l e m e n t
c o m p o n e n t, ”  a s  a p p l i c ab l e

( 8 ) Wh e r e  th e  p r o d u c t i s  classifed  a s  b r e ath ab l e ,  th e  wo r d s
“ b r e a th a b l e  ( s e e  m a n u fac tu r e r ’ s  te c h n i c al  d ata p a c ka ge ) ”

as  re q u i r e d  b y 7 . 1 . 3 . 6
( 9 ) F o r N F PA 1 9 9 1 -c o m p l i an t e n s e m b l e s ,  th e  d a te  an d  r e s u l t

( e n d i n g p r e s s u r e )  o f c o m p l i a n c e  te s ti n g  to  AS T M  F 1 0 5 2 ,
Standard Test Method for Pressure Testing Vapor Protective Suits

5 . 1 . 2 *  G e n e ral  U s e r I n fo r m ati o n  Re q u i re m e n ts .

5 . 1 . 2 . 1    T h e  m a n u fac tu r e r  s h a l l  p r o vi d e  u s e r  i n fo r m a ti o n
i n c l u d i n g,  at a  m i n i m u m ,  wa r n i n g s ,  i n fo r m a ti o n ,  a n d  i n s tr u c ‐
ti o n s  wi th  e ac h  e n s e m b l e  an d  e n s e m b l e  e l e m e n t.

5 . 1 . 2 . 2    T h e  m a n u fac tu r e r  s h a l l  attac h  th e  r e q u i r e d  u s e r  i n fo r ‐
m a ti o n ,  o r  p a c kag i n g  c o n tai n i n g th e  u s e r  i n fo r m ati o n ,  to  th e

e n s e m b l e  o r  e n s e m b l e  e l e m e n t i n  s u c h  a  m an n e r  th at i t i s  n o t
p o s s i b l e  to  u s e  th e  e n s e m b l e  o r  e n s e m b l e  e l e m e n t wi th o u t
b e i n g a war e  o f th e  avai l ab i l i ty o f th e  i n fo r m a ti o n .

5 . 1 . 2 . 2 . 1    T h e  r e q u i r e d  u s e r  i n fo r m ati o n ,  o r  p ac kag i n g
c o n tai n i n g  th e  u s e r  i n fo r m a ti o n ,  s h al l  b e  a ttac h e d  to  th e

e n s e m b l e  o r  e n s e m b l e  e l e m e n t i n  s u c h  a m an n e r  th at a d e l i b ‐
e r ate  ac ti o n  i s  n e c e s s ar y to  r e m o ve  i t.  T h e  m an u fa c tu r e r  s h a l l
p r o vi d e  n o ti c e  th at th e  u s e r  i n fo r m a ti o n  i s  to  b e  r e m o ve d  o n l y

b y th e  e n d  u s e r.

5 . 1 . 2 . 3    T h e  m an u fac tu r e r  s h al l  p r o vi d e  at l e as t th e  fo l l o wi n g
i n s tr u c ti o n s  an d  i n fo r m ati o n  wi th  e ac h  e n s e m b l e  a n d  e n s e m ‐

b l e  e l e m e n t:

( 1 ) P r e -u s e  i n fo r m ati o n ,  as  fo l l o ws :

( a) S a fe ty c o n s i d e r a ti o n s
( b ) L i m i ta ti o n s  o f u s e

( c ) E n s e m b l e  o r  e n s e m b l e  e l e m e n t m ar ki n g  r e c o m ‐
m e n d ati o n s  a n d  r e s tr i c ti o n s

( d ) A s tate m e n t th at m o s t p e r fo r m an c e  p r o p e r ti e s  o f
th e  e n s e m b l e  o r  e n s e m b l e  e l e m e n t c a n n o t b e
te s te d  b y th e  u s e r  i n  th e  feld
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( e ) C l o s u r e  l u b r i c an ts ,  wh e r e  a p p l i c ab l e
( f) Vi s o r  an ti fo g a ge n ts  o r  p r o c e d u r e s ,  wh e r e  ap p l i c a‐

b l e
( g) Re c o m m e n d e d  u n d e r ga r m e n ts

( h ) War r an ty i n fo r m ati o n
( i ) F o r  N F PA 1992-certifed  e n s e m b l e s  an d

N F PA 1994-certifed  e n s e m b l e s ,  th e  fo l l o wi n g :

i . A specifc  war n i n g  fo r  n o n e n c ap s u l a te d
e n s e m b l e s  th at th e  r e s p i r a to r  h as  n o t b e e n
e va l u a te d  fo r  c h e m i c al  p e r m e a ti o n  r e s i s ta n c e
c o n s i s te n t wi th  th e  o th e r  e n s e m b l e  e l e m e n ts

i i . A specifc  wa r n i n g  n o t to  u s e  tap e  a s  a m e a n s
fo r  c r e ati n g  i n te r fa c e s  b e twe e n  e n s e m b l e
e l e m e n ts

( j ) A s tate m e n t th a t th e  AH J  c o m p l y wi th  th e  r e q u i r e ‐
m e n ts  o f N F PA 1 8 9 1  fo r  th e  s e l e c ti o n ,  c ar e ,  an d
m a i n te n an c e  o f p r o te c ti ve  e n s e m b l e  an d  e l e m e n ts

( 2 ) S to r ag e  i n fo r m ati o n ,  as  fo l l o ws :

( a) Re c o m m e n d e d  p r ac ti c e s
( b ) Re c o m m e n d e d  c o n d i ti o n s
( c ) S to r ag e  l i fe  fo r  al l  e n s e m b l e s  an d  e n s e m b l e

e l e m e n ts
( 3 ) Donning/doffng i n fo r m ati o n ,  as  fo l l o ws :

( a) D o n n i n g  a n d  doffng p r o c e d u r e s
( b ) S i z i n g an d  ad j u s tm e n t p r o c e d u r e s
( c ) E n s e m b l e  i n te r fac e  atta c h m e n t( s )  an d  i s s u e s
( d ) Re s p i r ato r  i n te r fac e  wi th  e n s e m b l e
( e ) Wh e r e  a p p l i c ab l e ,  p r o c e d u r e s  fo r  e n s u r i n g  th a t th e

i n te r fa c e  o f th e  r e s p i r ato r  i s  m ai n ta i n e d  d u r i n g u s e
( f) * Wh e r e  a p p l i c a b l e ,  p r o c e d u r e s  fo r  c o m p l e ti n g i n te r ‐

fac e s  wi th  d e tac h ab l e  c o m p o n e n ts
( g) Wh e r e  ap p l i c a b l e ,  i n s tr u c ti o n s  fo r  r e m o va l  o f h an d s

fr o m  g l o ve s  a n d  r e i n s e r ti o n  o f h an d s  i n to  g l o ve s
( h ) Specifc  i n s tr u c ti o n s  fo r  doffng wh e n  c o n ta m i n ate d

( 4 ) P ro p e r  u s e  i n fo r m a ti o n ,  a s  fo l l o ws :

( a) A s ta te m e n t r e q u i r i n g  u s e r s  to  c o m p l y wi th
N F PA 1 5 0 0

( b ) F o r  u s e r s  i n  th e  U n i te d  S tate s ,  a s tate m e n t r e q u i r i n g
u s e r s  to  c o m p l y wi th  2 9  C F R 1 9 1 0 . 1 3 2 ,  “ P e r s o n al
P r o te c ti ve  E q u i p m e n t:  Ge n e r a l  Re q u i r e m e n ts ”

( c ) F o r  u s e r s  i n  o th e r  c o u n tr i e s ,  a s tate m e n t r e q u i r i n g
u s e r s  to  c o m p l y wi th  n ati o n a l  o r  o th e r  ap p l i c ab l e
p e r s o n a l  p r o te c ti ve  e q u i p m e n t r e g u l ati o n s

( d ) I f ap p l i c ab l e ,  a s tate m e n t i n d i c ati n g  th a t th e  e n s e m ‐
b l e s  o r  e n s e m b l e  e l e m e n ts  ar e  fo r  s i n gl e  u s e  o n l y

( e ) I n s tr u c ti o n s  fo r  r e m o va l  a n d  r e p l a c e m e n t o f g l o ve s
an d  o th e r  u s e r-r e p l a c e a b l e  c o m p o n e n ts

( 5 ) C l e a n i n g  an d  m ai n te n a n c e  i n fo r m ati o n ,  as  fo l l o ws :

( a) C l e a n i n g  i n s tr u c ti o n s  a n d  p r e c a u ti o n s  wi th  a s ta te ‐
m e n t i n s tr u c ti n g  u s e r s  n o t to  u s e  e n s e m b l e s  o r

e n s e m b l e  e l e m e n ts  th a t a r e  n o t th o r o u gh l y c l e an e d
a n d  d r i e d

( b ) I n s p e c ti o n  fr e q u e n c y d e tai l s
( c ) Wh e r e  a p p l i c ab l e ,  m ai n te n a n c e  c r i te r i a  a n d  m e th ‐

o d s  o f r e p ai r
( d ) D e c o n tam i n ati o n  p r o c e d u r e s  fo r  b o th  c h e m i c al  an d

b i o l o gi c al  c o n ta m i n ati o n
( e ) I n s tr u c ti o n s  fo r  r e m o va l  a n d  r e p l a c e m e n t o f g l o ve s

an d  o th e r  u s e r-r e p l a c e a b l e  c o m p o n e n ts
( 6 ) Re ti r e m e n t an d  d i s p o s al  c r i te r i a an d  c o n s i d e r ati o n
( 7 ) F o r  n o n e n c ap s u l a ti n g e n s e m b l e s  wh e r e  a r e s p i r ato r  i s

r e q u i r e d ,  th e  m a ke  a n d  m o d e l  o f th e  r e s p i r a to r  u s e d  to
a c h i e ve  c o m p l i an c e

( 8 ) * F o r  N F PA 1991 -certifed  e n s e m b l e s ,  th e  wo r d s  “ T h e
c l o s u r e  h a s  n o t b e e n  te s te d  fo r  p e r m e ati o n  r e s i s ta n c e ”

5 . 1 . 2 . 4 *    T h e  m a n u fac tu r e r  s h al l  s tate  th e  s to r ag e  l i fe  i n  ye a r s
fo l l o wi n g  th e  d ate  o f m an u fac tu r e  a n d  th e  r a ti o n al e  fo r  th i s

d e te r m i n ati o n .

5 . 1 . 2 . 5 *    F o r  p r o te c ti ve  e n s e m b l e s ,  th e  fo l l o wi n g a d d i ti o n al
i n s tr u c ti o n s  an d  i n fo r m a ti o n  s h al l  b e  p r o vi d e d :

( 1 ) T h e  specifc  s e q u e n c e  a n d  r e q u i r e m e n ts  fo r  d o n n i n g
e a c h  i te m  o f th e  e n s e m b l e

( 2 ) Specifc  r e c o m m e n d e d  m e th o d s  fo r  c l e a n i n g  e a c h
e l e m e n t o f th e  e n s e m b l e  wh e r e  e l e m e n ts  a r e  c o m b i n e d

o r  a ttac h e d
( 3 ) * Specifc  c o n s i d e r ati o n s  fo r  d e c o n ta m i n ati o n  to  b e

e m p l o ye d  d u r i n g  th e  doffng o f e n s e m b l e  e l e m e n ts
( 4 ) * T h e  specifc  s e q u e n c e ,  p r e c a u ti o n s ,  a n d  r e q u i r e m e n ts  fo r

doffng  e ac h  i te m  o f th e  e n s e m b l e ,  wh e n  c o n tam i n a te d ,
fo r  th e  avo i d an c e  o f c r o s s -c o n ta m i n ati o n  o f th e  i n d i vi d u al
we ar e r,  o th e r  e n s e m b l e  i te m s ,  an d  th e  o u ts i d e  e n vi r o n ‐

m e n t

5 . 1 . 3  G e n e ral  Te c h n i c al  D ata P ac k age  Re q ui re m e n ts .

5 . 1 . 3 . 1 *    T h e  m a n u fac tu r e r  s h a l l  d e s i gn a te  i f th e  e n s e m b l e  o r
e n s e m b l e  e l e m e n ts  a r e  fo r  s i n g l e  u s e  o n l y an d  p r o vi d e  gu i d ‐

a n c e  o n  wh a t c o n s ti tu te s  a s i n g l e  u s e ,  i f i n d i c a te d .

5 . 2  N FPA 1991–Specifc  Re q ui re m e n ts .

5 . 2 . 1  N FPA 1991–Specifc  L ab e l i n g Re q u i re m e n ts .

5 . 2 . 1 . 1    E ac h  vap o r-p r o te c ti ve  e n s e m b l e  s h a l l  h ave  at l e as t th e
fo l l o wi n g  c o m p l i a n c e  s tate m e n t an d  i n fo r m a ti o n  o n  th e  p r o d ‐

u c t l ab e l :

T H I S  VAP O R-P RO T E C T I VE  E N S E M B L E  M E E T S  T H E
RE QU I RE M E N T S  O F  N F PA 1 9 9 1 ,  I N C O RP O RAT E D  I N  T H E

2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,  AN D  T H E  AD D I T I O N AL
RE QU I RE M E N T S  I N D I C AT E D  B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAGE  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  E N S E M B L E  I S  C E RT I F I E D .
C O N S U LT  T E C H N I C AL  D ATA PAC KAGE  AN D  M AN U FAC ‐

T U RE R’ S  I N S T RU C T I O N S  B E F O RE  U S E .
D O  N O T  RE M O VE  T H I S  L AB E L .

AD D I T I O N AL  RE Q U I RE M E N T S YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

L I QU E F I E D  GAS  P RO T E C T I O N

5 . 2 . 1 . 1 . 1    Wh e r e  th e  e n s e m b l e  p r o vi d e s  th e  o p ti o n al  ad d i ‐
ti o n a l  p r o te c ti o n ,  th e  YE S  b o x  s h al l  b e  m ar ke d  fo r  th e  ad d i ‐

ti o n a l  r e q u i r e m e n t.

5 . 2 . 1 . 1 . 2    Wh e r e  th e  e n s e m b l e  d o e s  n o t p r o vi d e  th e  o p ti o n al
a d d i ti o n al  p r o te c ti o n ,  th e  N O  b o x  s h al l  b e  m a r ke d  fo r  th e

ad d i ti o n al  r e q u i r e m e n t.

5 . 2 . 1 . 2    E ac h  vap o r-p r o te c ti ve  e n s e m b l e  e l e m e n t s h al l  h a ve  a t
l e as t th e  fo l l o wi n g  c o m p l i a n c e  s tate m e n t an d  i n fo r m ati o n  o n
th e  p r o d u c t l ab e l ,  wi th  th e  a p p r o p r i a te  e l e m e n t n am e  i n s e r te d

wh e r e  i n d i c a te d :



L AB E L I N G  AN D  I N F O RM AT I O N 1 9 9 0 - 2 7

2 0 2 2  E d i t i o n

T H I S  [ i n s e r t th e  e l e m e n t n am e  GL O VE  o r  F O O T WE AR h e r e ]
E L E M E N T  M E E T S  T H E  RE QU I RE M E N T S  O F  N F PA 1 9 9 1 ,

I N C O RP O RAT E D  I N  T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,
AN D  T H E  AD D I T I O N AL  RE QU I RE M E N T S  AS  I N D I C AT E D

B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAGE  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  [ i n s e r t th e  e l e m e n t n a m e
GL O VE  o r  F O O T WE AR h e r e ]  I S  C E RT I F I E D .  C O N S U LT  T H E

T E C H N I C AL  D ATA PAC KAGE  AN D  M AN U FAC T U RE R’ S
I N S T RU C T I O N S  B E F O RE  U S E .

D O  N O T  RE M O VE  T H I S  L AB E L .

AD D I T I O N AL  RE Q U I RE M E N T S YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

L I QU E F I E D  GAS  P RO T E C T I O N

5 . 2 . 1 . 2 . 1    Wh e r e  th e  e n s e m b l e  e l e m e n t p r o vi d e s  th e  o p ti o n al
ad d i ti o n al  p r o te c ti o n ,  th e  YE S  b o x  s h al l  b e  m a r ke d  fo r  th e

ad d i ti o n al  r e q u i r e m e n t.

5 . 2 . 1 . 2 . 2    Wh e r e  th e  e n s e m b l e  e l e m e n t d o e s  n o t p r o vi d e  th e
o p ti o n a l  a d d i ti o n al  p r o te c ti o n ,  th e  N O  b o x  s h a l l  b e  m ar ke d  fo r

th e  ad d i ti o n a l  r e q u i r e m e n t.

5 . 2 . 1 . 3 *    Wh e r e  d e ta c h a b l e  c o m p o n e n ts  o f a n  e n s e m b l e  o r
e n s e m b l e  e l e m e n t m u s t b e  wo r n  wi th  th e  e n s e m b l e  o r  e n s e m ‐
b l e  e l e m e n t i n  o r d e r  to  b e  c o m p l i a n t wi th  th i s  s tan d ar d  o r  a n y

o p ti o n a l  r e q u i r e m e n ts  o f th i s  s tan d ar d ,  at l e as t th e  fo l l o wi n g
s tate m e n t an d  i n fo r m a ti o n  s h al l  a l s o  b e  p r i n te d  l e gi b l y o n  th e
p r o d u c t l ab e l  o f th e  e n s e m b l e  e l e m e n t th a t r e q u i r e s  an  ad d i ‐

ti o n a l  c o m p o n e n t wi th  al l  l e tte r s  at l e as t 1 . 6  m m  ( 1 ∕1 6  i n . )  h i g h
a n d  fo l l o wi n g  th e  p r o d u c t c o m p l i an c e  s ta te m e n t o n  th e  l ab e l ,
th e  a p p r o p r i ate  te r m  i n s e r te d  wh e r e  i n d i c a te d ,  a n d  th e  d e tac h ‐

ab l e  c o m p o n e n t( s )  l i s te d  b y typ e ,  identifcation  a n d  h o w p r o p ‐
e r l y wo r n :

F O R C O M P L I AN C E  WI T H  N F PA 1 9 9 1 ,  AN D  [ i n s e r t
O P T I O N AL  L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  F O R

E S C AP E  O N L Y I N  T H E  E VE N T  O F  A F L AS H  F I RE  o r  L I QU E ‐
F I E D  GAS  P RO T E C T I O N  o r  b o th  h e r e ] ,  T H E  F O L L O WI N G

AD D I T I O N AL  C O M P O N E N T S  M U S T  B E  WO RN  I N
C O N J U N C T I O N  WI T H  T H I S  VAP O R- P RO T E C T I VE  [ i n s e r t

th e  te r m  E N S E M B L E  o r  E N S E M B L E  E L E M E N T  h e r e ] :
[ l i s t d e ta c h a b l e  c o m p o n e n ts  h e r e ]

5 . 2 . 1 . 3 . 1    T h e  m a n u fac tu r e r  s h al l  b e  p e r m i tte d  to  l i s t th e
d e ta c h ab l e  c o m p o n e n ts  i n  th e  te c h n i c a l  d a ta  p ac ka ge  b y
p r o vi d i n g  an  ad d i ti o n al  s tate m e n t o n  th e  l ab e l  specifed  i n

5 . 2 . 1 . 3  a s  fo l l o ws :

S E E  T E C H N I C AL  D ATA PAC KAGE  F O R A L I S T  O F  D E TAC H ‐
AB L E  C O M P O N E N T S .

5 . 2 . 1 . 3 . 2    D e tac h ab l e  c o m p o n e n ts  specifed  i n  5 . 2 . 1 . 3  s h a l l
m e e t th e  l ab e l  r e q u i r e m e n ts  specifed  i n  AS T M  F 1 3 0 1 ,  Standard
Practice for Labeling Chemical Protective Clothing,  a n d  th e  r e q u i r e ‐

m e n ts  o f 5 . 1 . 1 . 1  th r o u g h  5 . 1 . 1 . 5 .

5 . 2 . 2  N FPA 1991–Specifc  U s e r I n fo r m ati o n  Re q u i re m e n ts .

5 . 2 . 2 . 1 *    Vap o r-p r o te c ti ve  e n s e m b l e  a n d  e n s e m b l e  e l e m e n t
m a n u fac tu r e r s  s h a l l  fu r n i s h  a l o g  b o o k wi th  e ac h  e n s e m b l e  an d

e n s e m b l e  e l e m e n t a l o n g  wi th  i n s tr u c ti o n s  o n  th e  l o g  b o o k’ s
p r o p e r  c o m p l e ti o n  an d  m a i n te n an c e .

5 . 2 . 2 . 2 *    F o r  vap o r-p r o te c ti ve  e n s e m b l e s ,  th e  m an u fa c tu r e r
s h a l l  s ta te  th e  m o d e l ( s )  a n d  c yl i n d e r ( s )  s i z e  o f th e  N F PA 1 9 8 1 –

o r  N F PA 1 9 8 6 –c o m p l i a n t o p e n -c i r c u i t S C B A wo r n  d u r i n g
certifcation  o f th e  ga r m e n t.

5 . 2 . 3  N FPA 1991–Specifc  Te c h n i c al  D ata P ac k age  Re q ui re ‐
m e n ts .

5 . 2 . 3 . 1  G e n e ral .

5 . 2 . 3 . 1 . 1 *    T h e  m an u fa c tu r e r  s h a l l  fu r n i s h  a  te c h n i c al  d ata
p ac kag e  wi th  e a c h  vap o r-p r o te c ti ve  e n s e m b l e  an d  e a c h  e n s e m ‐

b l e  e l e m e n t.

5 . 2 . 3 . 1 . 2 *    T h e  te c h n i c a l  d a ta  p ac kag e  s h al l  c o n tai n  al l  d o c u ‐
m e n tati o n  r e q u i r e d  b y th i s  s tan d ar d  an d  th e  val u e s  o b ta i n e d
fr o m  th e  i n i ti al  certifcation  s h o wi n g  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 C h a p te r  7  i n  th e  c u r r e n t e d i ti o n  o f th i s  s tan d ‐
a r d  u s i n g  th e  r e p o r ti n g  fo r m ats  p r o vi d e d  i n  Tab l e  5 . 2 . 3 . 1 . 2 ( a)
a n d  Tab l e  5 . 2 . 3 . 1 . 2 ( b )  a n d  b y i n d i c ati n g  “ P a s s ”  fo r  th o s e

r e q u i r e m e n ts  th a t h ave  n o  r e p o r te d  q u an ti tati ve  va l u e s  an d
“ N o t ap p l i c ab l e ”  fo r  specifc  r e q u i r e m e n ts  th at d o  n o t ap p l y to
th e  va p o r-p r o te c ti ve  e n s e m b l e .

5 . 2 . 3 . 1 . 3    I n  th e  te c h n i c al  d ata p a c kag e ,  th e  m an u fa c tu r e r
s h a l l  d e s c r i b e  th e  va p o r- p r o te c ti ve  e n s e m b l e  o r  e n s e m b l e

e l e m e n ts  i n  te r m s  o f m an u fa c tu r e r  tr ad e  n am e ,  m o d e l  n u m b e r,
m a n u fac tu r e r  r e p l ac e ab l e  c o m p o n e n ts  a n d  c o m p o n e n t p ar ts ,
a n d  a va i l a b l e  o p ti o n s  s u c h  as  a c c e s s o r i e s ,  te s ti n g  d e vi c e s ,  an d

s i z e s .

5 . 2 . 3 . 1 . 4 *    I n  th e  te c h n i c al  d a ta  p a c ka ge ,  th e  m an u fa c tu r e r
s h a l l  d e s c r i b e  th e  a va i l a b l e  s i z e s  o f th e  va p o r- p r o te c ti ve  e n s e m ‐

b l e  a n d  i n c l u d e  i n  th a t d e s c r i p ti o n  th e  r an g e  i n  h e i g h t an d
we i g h t fo r  p e r s o n s  ftting  e ac h  p a r ti c u l a r  s i z e  an d  i n fo r m a ti o n

to  th e  we ar e r  as  to  wh e th e r  th e s e  s i z e s  ap p l y to  p e r s o n s  we a r i n g
S C B A,  h ar d  h ats ,  c o m m u n i c ati o n s  d e vi c e s ,  s tr u c tu r al  frefght‐
ing p r o te c ti ve  c l o th i n g ,  an d  o th e r  s i m i l ar  c l o th i n g  o r  e q u i p ‐

m e n t.

5 . 2 . 3 . 2  M ate ri al  an d  C o m p o n e n t D e s c ri p ti o n s .

5 . 2 . 3 . 2 . 1    Wh e r e  specifc  c l o th i n g i te m s ,  e q u i p m e n t,  o r  c o m p o ‐
n e n t p a r ts  ar e  r e q u i r e d  fo r  c e r ti fyi n g th e  vap o r-p r o te c ti ve

e n s e m b l e  o r  e n s e m b l e  e l e m e n t as  c o m p l i a n t wi th  th i s  s ta n d ar d ,
th e  m a n u fac tu r e r  s h al l  l i s t th e s e  c l o th i n g i te m s ,  e q u i p m e n t,  o r
c o m p o n e n t p ar ts  i n  th e  te c h n i c al  d ata p a c kag e .

5 . 2 . 3 . 2 . 2    T h e  m an u fa c tu r e r  s h al l  p r o vi d e ,  i n  th e  te c h n i c al
d ata p ac kag e ,  th e  l i s t an d  d e s c r i p ti o n s  o f th e  fo l l o wi n g  e n s e m ‐

b l e  o r  i n d i vi d u al  e n s e m b l e  e l e m e n t m a te r i al s  an d  c o m p o n e n t
p ar ts ,  wh e r e  a p p l i c ab l e :

( 1 ) G ar m e n t m ate r i a l
( 2 ) Vi s o r  m a te r i al
( 3 ) G l o ve  m ate r i a l  an d  typ e  o f a ttac h m e n t
( 4 ) F o o twe ar  m ate r i a l  an d  typ e  o f a ttac h m e n t
( 5 ) Z i p p e r / c l o s u r e  typ e  a n d  m ate r i a l s
( 6 ) M ate r i a l  s e am  typ e s  an d  c o m p o s i ti o n
( 7 ) E x h au s t va l ve  typ e ( s )  an d  m a te r i al ( s )
( 8 ) E x te r n a l  ftting  typ e ( s )  a n d  m ate r i a l ( s )
( 9 ) E x te r n a l  ga s ke t typ e ( s )  a n d  m ate r i al ( s )

( 1 0 ) O u te r  ga r m e n t,  gl o ve ,  o r  b o o t m ate r i a l ( s )
( 1 1 ) Typ e  o r  s tyl e  o f h e a d  p r o te c ti o n  a c c o m m o d ate d  wi th i n

th e  ga r m e n t
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Tab l e  5 . 2 . 3 . 1 . 2 ( a)  Fo r m at fo r Re p o r ti n g N FPA 1991-Specifc  Certifcation  Te s t D ata i n  Te c h n i c al  D ata P ac k age

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q u i re m e n t Re s u l t

Base Requirements

E n s e m b l e O ve r a l l  i n wa r d  l e a ka g e S e c ti o n  8 . 2 . 2 . 2 PPDFsys ≥ 4 8 8 I n d i c a te  l o we s t a ve r a g e  
va l u e  a n d  i ts  l o c a ti o nPPDFi ( l o c a l )  ≥ 1 0 7 1

L i q u i d ti g h t i n te g r i ty AS T M  F 1 3 5 9 / F 1 3 5 9 M  
( S e c ti o n  8 . 2 . 3 )

N o  l i q u i d  p e n e tr a ti o n
N o  l i q u i d  a c c u m u l a ti o n  i n  o u te r  

g l o ve s
N o  l i q u i d  a c c u m u l a ti o n  i n  o u te r  

b o o ts
N o  l i q u i d  i n s i d e  e n s e m b l e  n e x t to  

e x h a u s t va l ve s
O ve r a l l  e n s e m b l e  

fu n c ti o n  a n d  
i n te g r i ty

AS T M  F 1 1 5 4 / AS T M  F 1 0 5 2  
( S e c ti o n  8 . 6 . 1 )

E n d i n g  g a r m e n t p r e s s u r e  
≥ 8 0  m m  ( 3  5 / 3 2  i n . )  wa te r  
g a u g e

Te s t s u b j e c t c o m p l e te s  ta s k s  
wi th i n  3 0  m i n u te s

Ac c o m m o d a te s  h e a d  p r o te c ti o n  
d e vi c e s  m e e ti n g  AN S I / I S E A 
Z 8 9 . 1  ( Typ e  1 ,  C l a s s  G)

Te s t s u b j e c t h a s  vi s u a l  ac u i ty o f 
2 0 / 3 5  o r  b e tte r  th r o u g h  
fa c e p i e c e  l e n s  a n d  vi s o r

Te s t s u b j e c t identifes  th r e e  o f 
fo u r l e tte r s  o n  te s t s i g n

T i m e  to  r e m o ve  h a n d s  fr o m  a n d  
r e i n s e r t h a n d s  i n to  g l o ve s  fve  
ti m e s  ≤ 2 . 5  m i n u te s

Ga r m e n t c l o s u r e s  r e m a i n  e n g a g e d
P r o te c ti ve  fap  s ta ys  r e m a i n  c l o s e d

Airfow c a p a c i ty S e c ti o n  8 . 6 . 2 I n te r n a l  g a r m e n t p r e s s u r e  
≤ 1 5 0  m m  ( 6  i n . )  wa te r  g a u g e

E n d i n g  g a r m e n t p r e s s u r e  
≥ 8 0  m m  ( 3  5 / 3 2  i n . )  wa te r  
g a u g e

E x h au s t va l ve I n wa r d  l e a ka g e S e c ti o n  8 . 6 . 3 L e a kag e  r a te  ≤ 3 0  m L / m i n  ( 1 . 8 3  
i n 3 / m i n )

M o u n ti n g  s tr e n g th S e c ti o n  8 . 5 . 4 S tr e n g th  > 1 3 5  N  ( 3 0  l b f)

E x te r n a l  ftting I n s ta l l a ti o n  e ffe c t o n  
i n te g r i ty

AS T M  F 1 0 5 2  ( S e c ti o n  8 . 2 . 1 ) E n d i n g  g a r m e n t p r e s s u r e  
≥ 8 0  m m  ( 3  5 / 3 2  i n . )  wa te r  
g a u g e

P u l l -o u t s tr e n g th  
( te th e r e d  
a p p l i c a ti o n s )

S e c ti o n  8 . 5 . 5 S tr e n g th  > 1 0 0 0  N  ( 2 2 5  l b f)

P u l l -o u t s tr e n g th
( n o n - te th e r e d  
a p p l i c a ti o n s )

S e c ti o n  8 . 5 . 5 S tr e n g th  > 1 0 0 0  N  ( 2 2 5  l b f)

G a r m e n t m ate r i a l C h e m i c al  p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) C u m u l a ti ve  p e r m e a ti o n  ≤ 6 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 2 . 0  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S u l fu r  m u s tar d  ( H D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 4 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 1 . 3 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S o m a n  ( G D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 1 . 2 5  
μ g / m 2  ( 1  h o u r ) ;  ≤ 0 . 4 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

F l a m e  r e s i s ta n c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
N o  m e l ti n g  an d  d r i p p i n g

B u r s t s tr e n g th AS T M  D 7 5 1  ( S e c ti o n  8 . 5 . 1 ) S tr e n g th  > 2 0 0  N  ( 4 5  l b f)

(continues)
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Tab l e  5 . 2 . 3 . 1 . 2 ( a)   Continued

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q u i re m e n t Re s u l t

P u n c tu r e  p r o p ag ati o n  
te a r  r e s i s ta n c e

AS T M  D 2 5 8 2  ( S e c ti o n  8 . 5 . 2 ) Te a r  r e s i s ta n c e  ≥ 4 9  N  ( 1 1  l b f)

C o l d  te m p e r a tu r e  
b e n d i n g

AS T M  D 7 4 7  ( S e c ti o n  8 . 5 . 1 1 . 1 ) B e n d  m o m e n t ≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

Ga r m e n t s e am C h e m i c a l  p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) C u m u l a ti ve  p e r m e a ti o n  ≤ 6 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 2 . 0  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S u l fu r  m u s tar d  ( H D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 4 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 1 . 3 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S o m a n  ( G D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 1 . 2 5  
μ g / m 2  ( 1  h o u r ) ;  ≤ 0 . 4 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S e a m  s tr e n g th AS T M  D 7 5 1  ( S e c ti o n  8 . 5 . 3 ) S tr e n g th  > 6 7  N / 2 5  m m  
( 1 5  i n . · l b f)

Ga r m e n t c l o s u r e C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  ( S e c ti o n  8 . 3 . 3 ) N o  p e n e tr ati o n  o f 1 5  l i q u i d  
c h e m i c a l s

C l o s u r e  s tr e n g th AS T M  D 7 5 1  ( S e c ti o n  8 . 5 . 3 ) S tr e n g th  > 6 7  N / 2 5  m m  
( 1 5  i n . · l b f)

Vi s o r  m ate r i a l C h e m i c a l  p e r m e ati o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) C u m u l ati ve  p e r m e ati o n  ≤ 6 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 2 . 0  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S u l fu r  m u s ta r d  ( H D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  p e r m e ati o n  ≤ 4 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 1 . 3 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S o m an  ( G D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  p e r m e ati o n  ≤ 1 . 2 5  
μ g / m 2  ( 1  h o u r ) ;  ≤ 0 . 4 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

F l am e  r e s i s ta n c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
N o  m e l ti n g  a n d  d r i p p i n g

Vi s o r  h i g h - m a s s  
i m p a c t r e s i s ta n c e

S e c ti o n  8 . 5 . 1 0 N o  fu l l - th i c k n e s s  c r a c k s ,  h o l e s ,  o r  
fr ac tu r e s

C o l d  te m p e r atu r e  
b e n d i n g

S e c ti o n  8 . 5 . 1 1 . 2 N o  c r a c ki n g  o r  e vi d e n c e  o f vi s u al  
d a m a g e

Vi s o r  s e a m C h e m i c a l  p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) C u m u l a ti ve  p e r m e a ti o n  ≤ 6 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 2 . 0  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S u l fu r  m u s ta r d  ( H D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 4 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 1 . 3 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Tab l e  5 . 2 . 3 . 1 . 2 ( b )

S o m a n  ( GD )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 1 . 2 5  
μ g / m 2  ( 1  h o u r ) ;  ≤ 0 . 4 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Tab l e  5 . 2 . 3 . 1 . 2 ( b )

S e am  s tr e n g th AS T M  D 7 5 1  ( S e c ti o n  8 . 5 . 3 ) S tr e n g th  > 6 7  N / 2 5  m m  
( 1 5  i n . · l b f)

E l a s to m e r i c  i n te r fa c e  
m a te r i a l

C h e m i c a l  p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) C u m u l a ti ve  p e r m e a ti o n  ≤ 6 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 2 . 0  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Tab l e  5 . 2 . 3 . 1 . 2 ( b )

S u l fu r  m u s ta r d  ( H D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 4 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 1 . 3 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Tab l e  5 . 2 . 3 . 1 . 2 ( b )

S o m a n  ( GD )  
p e r m e ati o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 1 . 2 5  
μ g / m 2  ( 1  h o u r ) ;  ≤ 0 . 4 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Tab l e  5 . 2 . 3 . 1 . 2 ( b )

E l o n g a ti o n M e th o d  A o f AS T M  D 4 1 2  
( S e c ti o n  8 . 5 . 6 )

E l o n g a ti o n  a t r u p tu r e  
≥ 1 2 5  p e r c e n t

(continues)
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Tab l e  5 . 2 . 3 . 1 . 2 ( a)   Continued

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q u i re m e n t Re s u l t

C u t r e s i s ta n c e AS T M  F 1 7 9 0  ( S e c ti o n  8 . 5 . 7 ) B l a d e  tr a ve l  d i s tan c e  ≥ 2 0  m m  a t 
5 0  g r a m s  ( 0 . 8  i n .  at 1 . 7 6  o z )

P u n c tu r e  r e s i s tan c e M e th o d  A o f AS T M  F 1 3 4 2 /
F 1 3 4 2 M  ( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  ≥ 2 2  N  ( 5  l b f)

U l ti m a te  te n s i l e  
s tr e n g th

M e th o d  A o f AS T M  D 4 1 2  
( S e c ti o n  8 . 5 . 6 )

S tr e n g th  ≥ 4  M P a

C o l d  te m p e r a tu r e  
b e n d i n g

AS T M  D 7 4 7  ( S e c ti o n  8 . 5 . 1 1 . 1 ) B e n d  m o m e n t ≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

Gl o ve s D e x te r i ty AS T M  F 2 0 1 0 / F 2 0 1 0 M  
( S e c ti o n  8 . 6 . 5 )

P e r c e n t i n c r e a s e  i n  b a r e -h a n d e d  
c o n tr o l  < 6 0 0  p e r c e n t

Gl o ve  m ate r i a l C h e m i c a l  p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) C u m u l a ti ve  p e r m e a ti o n  ≤ 6 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 2 . 0  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S u l fu r  m u s tar d  ( H D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  p e r m e ati o n  ≤ 4 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 1 . 3 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S o m an  ( G D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  p e r m e ati o n  ≤ 1 . 2 5  
μ g / m 2  ( 1  h o u r ) ;  ≤ 0 . 4 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
N o  m e l ti n g

C u t r e s i s ta n c e AS T M  F 1 7 9 0  ( S e c ti o n  8 . 5 . 7 ) B l a d e  tr a ve l  d i s ta n c e  ≥ 2 0  m m  a t 
1 5 0  g r a m s  ( 0 . 8  i n .  a t 5 . 2 9  o z )

P u n c tu r e  r e s i s ta n c e M e th o d  A o f AS T M  F 1 3 4 2 /
F 1 3 4 2 M  ( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  ≥ 2 2  N  ( 5  l b f)

C o l d  te m p e r a tu r e  
b e n d i n g

AS T M  D 7 4 7 B e n d  m o m e n t ≤ 0 . 0 5 7  N ⋅ m  
( 0 . 5  i n . -l b )

F o o twe a r I m p a c t,  c o m p r e s s i o n ,  
a n d  s o l e  p u n c tu r e  
r e s i s ta n c e

AS T M  F 2 4 1 2 F o o twe a r  m e e ts  AS T M  F 2 4 1 3  
c r i te r i a

F o o twe a r  u p p e r  
m a te r i a l

C h e m i c a l  p e r m e ati o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) C u m u l ati ve  p e r m e ati o n  ≤ 6 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 2 . 0  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S u l fu r  m u s ta r d  ( H D )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 4 . 0  
μ g / m 2  ( 1  h o u r ) ;  ≤ 1 . 3 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

S o m a n  ( GD )  
p e r m e a ti o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  p e r m e a ti o n  ≤ 1 . 2 5  
μ g / m 2  ( 1  h o u r ) ;  ≤ 0 . 4 3  μ g / m 2  
(frst 1 5  m i n u te s )

S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

F l am e  r e s i s ta n c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
N o  m e l ti n g  a n d  d r i p p i n g

C u t r e s i s ta n c e AS T M  F 1 7 9 0  ( S e c ti o n  8 . 5 . 7 ) B l a d e  tr ave l  d i s ta n c e  ≥ 2 0  m m  a t 
3 5 0  g r a m s  ( 0 . 8  i n .  at 1 2 . 3 5  o z )

P u n c tu r e  r e s i s ta n c e M e th o d  A o f AS T M  F 1 3 4 2 /
F 1 3 4 2 M  ( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  ≥ 3 6  N  ( 8 . 0  l b f)

F o o twe a r  s o l e s  a n d  
h e e l s

Ab r as i o n  r e s i s ta n c e M e th o d  A o f I S O  4 6 4 9  
( S e c ti o n  8 . 5 . 9 . 2 )

Re l a ti ve  vo l u m e  l o s s  ≤ 2 5 0  m m 3

S l i p  r e s i s ta n c e AS T M  F 2 9 1 3  ( S e c ti o n  8 . 6 . 7 ) Coeffcient ≥ 0 . 4 0

Optional Flash Fire Protection Requirements

E n s e m b l e O ve r a l l  fash  fre  
p r o te c ti o n

AS T M  F 1 9 3 0  ( S e c ti o n  8 . 4 . 4 ) Afterfame  ti m e  ≤ 5  s e c o n d s
Te s t s u b j e c t h a s  vi s u al  a c u i ty o f 

2 0 / 1 0 0  o r  b e tte r  th r o u g h  
fa c e p i e c e  l e n s  a n d  vi s o r

B r e ak -o p e n  o f m a te r i a l  o r  s e a m  
≤ 5 1  m m  ( 2 . 0  i n . )

N o  e vi d e n c e  o f d r i p p i n g

(continues)
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Tab l e  5 . 2 . 3 . 1 . 2 ( a)   Continued

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q u i re m e n t Re s u l t

P e r c e n t s e c o n d -d e g r e e  a n d  th i r d -
d e g r e e  b o d y b u r n  a r e a  
( o p ti o n a l  r e p o r ti n g )

Ga r m e n t m ate r i a l H e a t tr an s fe r  
p e r fo r m a n c e

AS T M  F 2 7 0 0  ( S e c ti o n  8 . 4 . 2 ) H T P  r a ti n g  ≥ 8  c a l / c m 2

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )

N o  m e l ti n g  a n d  d r i p p i n g

Vi s o r  m ate r i a l H e a t tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  ( S e c ti o n  8 . 4 . 2 ) H T P  r a ti n g  ≥ 8  c a l / c m 2

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )

N o  m e l ti n g  a n d  d r i p p i n g

Gl o ve  m a te r i a l H e a t tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  ( S e c ti o n  8 . 4 . 2 ) H T P  r a ti n g  ≥ 8  c a l / c m 2

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )

N o  m e l ti n g  a n d  d r i p p i n g

F o o twe a r  m a te r i a l H e a t tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  ( S e c ti o n  8 . 4 . 2 ) H T P  r a ti n g  ≥ 1 2  c a l / c m 2

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )

E l a s to m e r i c  i n te r fac e  
m a te r i a l

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  ( S e c ti o n  8 . 4 . 1 ) Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )

Optional Liquefed Gas Protection Requirements

Ga r m e n t m a te r i a l Liquefed  g a s  
p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

Vi s o r  m ate r i a l Liquefed  g a s  
p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

Gl o ve  m a te r i a l Liquefed  g a s  
p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

F o o twe a r  m a te r i a l Liquefed  g a s  
p e r m e a ti o n  
r e s i s ta n c e

AS T M  F 7 3 9  ( S e c ti o n  8 . 3 . 1 . 1 ) S e e  Ta b l e  5 . 2 . 3 . 1 . 2 ( b )

Optional Stealth Performance

E n s e m b l e Ac o u s ti c  s i g n a tu r e S e c ti o n  8 . 7 . 2 Re p o r t o n l y ( d B A)

E a c h  e n s e m b l e  
m a te r i a l

C o l o r / vi s i b i l i ty S e c ti o n  8 . 7 . 1 Y B r i g h tn e s s  < 2 5

L *  va l u e  < 5 5
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5 . 2 . 3 . 2 . 3    Al l  d e s c r i p ti o n s  o f m ate r i al  c o m p o s i ti o n  s h al l  s p e c i fy
e i th e r  th e  g e n e r i c  m ate r i al  n am e s  o r,  i f th e  c o m p o s i ti o n  o f th e

m a te r i al  i s  p r o p r i e tar y,  th e  tr ad e  n a m e s .

5 . 2 . 3 . 2 . 4    Wh e r e  ap p l i c ab l e ,  th e  d e s c r i p ti o n s  o f r e s p e c ti ve
va p o r- p r o te c ti ve  e n s e m b l e  m a te r i al s ,  e n s e m b l e  e l e m e n t m ate r i ‐

a l s ,  an d  c o m p o n e n t p ar t m ate r i al s  s h a l l  i n c l u d e  th e  fo l l o wi n g
i n fo r m ati o n :

( 1 ) Vi s o r  m ate r i a l  i n fo r m a ti o n  ( e . g . ,  th e  avai l a b i l i ty o f a n y
p e r m an e n t d e ta c h ab l e  c o ve r s  an d  flms)

( 2 ) G l o ve  i n fo r m ati o n ,  as  fo l l o ws :

( a) Typ e  o f l i n i n g s  o r  s u r fac e  tr e atm e n ts
( b ) Avai l ab l e  g l o ve  s i z e s  an d  s i z i n g i n fo r m ati o n

Tab l e  5 . 2 . 3 . 1 . 2 ( b )  Fo r m at fo r Re p o r ti n g N FPA 1991-Specifc
Certifcation  P e r m e ati o n  Te s t D ata i n  Te c h n i c al  D ata P ac kage

M ate ri al  o r S e am  Te s te d [ i n s e r t m ate ri al  o r s e am

d e s c ri p ti o n ] a

 C u m u l ati ve  P e r m e ati o n

(μg/ c m 2 )  O ve r Te s t P e ri o d
I n te r val

Te s t P e ri o d  I n te r val 0 –1 5  m i n 0 –1  h o u r

Base Chemicals ≤ 2 . 0 ≤ 6 . 0
Ac e to n e
Ac e to n i tr i l e
Ac r o l e i n
Ac r yl o n i tr i l e
An h yd r o u s  a m m o n i a  ( ga s )
1 , 3 -B u tad i e n e  ( g as )
C ar b o n  disulfde
C h l o r i n e  ( ga s )
D i c h l o r o m e th a n e
D i e th yl am i n e
D i m e th yl fo r m am i d e
D i m e th yl  s u l fa te
E th yl  ac e ta te
E th yl e n e  o x i d e  ( ga s )
H e x an e
H yd r o ge n  c h l o r i d e  ( g as )
M e th an o l
M e th yl  c h l o r i d e  ( g as )
N i tr o b e n z e n e
S o d i u m  h yd r o x i d e ,  5 0 %  w/ w
S u l fu r i c  ac i d ,  9 6 . 1 %  w/ w
Te tr ac h l o r o e th yl e n e
Te tr ah yd r o fu r an
B l i s te r Age n t Re q u i re m e n ts ≤ 1 . 3 3 ≤ 4 . 0 0
D i s ti l l e d  M u s tar d
N e r ve  Age n t Re q u i re m e n ts ≤ 0 . 4 0 ≤ 1 . 2 5
S o m an
Optional Liquefed Gasesb ≤ 6 . 0
Am m o n i a (liquefed)
C h l o r i n e  (liquefed)
E th yl e n e  o x i d e  (liquefed)
aRe p e a t th e  Re s u l t c o l u m n  fo r  e a c h  m a te r i al  a n d  s e am  te s te d .

bLiquefed  c h e m i c a l  g a s e s  a r e  o n l y e va l u a te d  o ve r  a  1 5 -m i n u te
e x p o s u r e  p e r i o d .

( 3 ) F o o twe a r  i n fo r m ati o n ,  as  fo l l o ws :

( a) Typ e  o f l i n i n g s  o r  s u r fa c e  tr e atm e n ts
( b ) Typ e  o f s o l e s  o r  s p e c i al  to e  r e i n fo r c e m e n ts
( c ) Avai l ab l e  fo o twe a r  s i z e s

( 4 ) Gar m e n t z i p p e r  o r  c l o s u r e  i n fo r m a ti o n ,  as  fo l l o ws :

( a) M ate r i a l ( s )  o f c o n s tr u c ti o n  fo r  th e  c l o s u r e  ( i n c l u d ‐
i n g  c h a i n ,  s l i d e ,  p u l l ,  a n d  tap e  fo r  z i p p e r s )

( b ) L o c ati o n  an d  th e  l e n gth  o f th e  c o m p l e te d  c l o s u r e
a s s e m b l y

( c ) D e s c r i p ti o n  o f an y p r o te c ti ve  c o ve r s  fo r  faps
( 5 ) G ar m e n t e x h au s t va l ve s  o r  p o r ts  i n fo r m ati o n ,  as  fo l l o ws :

( a) Typ e  ( e . g. ,  fapper)  p r e s s u r e  d e m an d
( b ) N u m b e r  an d  m e th o d  o f a ttac h m e n t to  th e  ga r m e n t
( c ) D e s c r i p ti o n  o f an y p r o te c ti ve  c o ve r s  o r  p o c ke ts

( 6 ) O th e r  c l o th i n g i te m s  ( e . g . ,  o u te r  g ar m e n ts )  i n fo r m a ti o n
( e . g. ,  th e  typ e  a n d  h o w u s e d  wi th  p r o te c ti ve  g ar m e n t)

5 . 2 . 3 . 2 . 5    T h e  m an u fac tu r e r  s h al l  d e s c r i b e ,  i n  th e  te c h n i c al
d ata p a c ka ge ,  th e  typ e  o f s e am s  o r  m e th o d s  o f a ttac h m e n t fo r
th e  fo l l o wi n g  e n s e m b l e  m a te r i al  a n d  c o m p o n e n t c o m b i n a ti o n s :

( 1 ) G ar m e n t m ate r i a l –g ar m e n t m a te r i al
( 2 ) G ar m e n t m ate r i a l –vi s o r
( 3 ) G ar m e n t m ate r i a l –g l o ve
( 4 ) G ar m e n t m ate r i a l –fo o twe a r
( 5 ) G ar m e n t m ate r i a l –g ar m e n t c l o s u r e
( 6 ) O u te r  c o ve r –o u te r  c o ve r

5 . 3  N FPA 1992-Specifc  Re q u i re m e n ts .

5 . 3 . 1  N FPA 1992-Specifc  L ab e l i n g Re q u i re m e n ts .

5 . 3 . 1 . 1  N FPA 1992-Specifc  E n s e m b l e s  an d  C l o th i n g C o m p l i ‐
an c e  S tate m e n ts .

5 . 3 . 1 . 1 . 1    E ac h  l i q u i d  s p l as h -p r o te c ti ve  ga r m e n t e l e m e n t s h a l l
h a ve  a t l e a s t th e  fo l l o wi n g c o m p l i an c e  s tate m e n ts  an d  i n fo r m a‐
ti o n  o n  th e  p r o d u c t l ab e l :

T H I S  L I QU I D  S P L AS H -P RO T E C T I VE  G ARM E N T  M E E T S
T H E  B AS I C  RE QU I RE M E N T S  O F  N F PA 1 9 9 2 ,  I N C O RP O RA‐

T E D  I N  T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,  AN D  T H E  AD D I ‐
T I O N AL  RE QU I RE M E N T S  I N D I C AT E D  B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAG E  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  GARM E N T  I S  C E RT I F I E D .
C O N S U LT  T H E  T E C H N I C AL  D ATA PAC KAGE  AN D  M AN U ‐

FAC T U RE R’ S  I N S T RU C T I O N S  B E F O RE  U S E .
D O  N O T  RE M O VE  T H I S  L AB E L .

AD D I T I O N AL  RE Q U I RE M E N T S YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

C L AI M  O F  O P T I O N AL  B RE AT H AB I L I T Y 
F O R GARM E N T  M AT E RI AL S

5 . 3 . 1 . 1 . 1 . 1    Wh e r e  th e  g ar m e n t p r o vi d e s  th e  o p ti o n a l  l i m i te d
fash  fre  p r o te c ti o n  ab o ve  th e  b a s i c  r e q u i r e m e n ts  o f th i s  s ta n d ‐
ar d ,  th e  YE S  b o x  s h al l  b e  m a r ke d .
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5 . 3 . 1 . 1 . 1 . 2    Wh e r e  th e  g ar m e n t d o e s  n o t p r o vi d e  th e  o p ti o n al
l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f

th i s  s tan d a r d ,  th e  N O  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 1 . 1 . 3    Wh e r e  th e  ga r m e n t i s  r e p r e s e n te d  a s  p r o vi d i n g  th e
o p ti o n al  b r e ath ab i l i ty ab o ve  th e  b a s i c  r e q u i r e m e n ts  o f th i s

s tan d ar d ,  th e  YE S  b o x  s h al l  b e  m a r ke d .

5 . 3 . 1 . 1 . 1 . 4    Wh e r e  th e  ga r m e n t i s  n o t r e p r e s e n te d  a s  p r o vi d i n g
th e  o p ti o n a l  b r e a th a b i l i ty a b o ve  th e  b as i c  r e q u i r e m e n ts  o f th i s
s tan d ar d ,  th e  N O  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 1 . 2    F o r  g ar m e n ts  wh e r e  th e  i n te gr i ty o f th e  i n te r fa c e s
b e twe e n  th e  r e s p i r a to r  a n d  h o o d  o r  g ar m e n t,  b e twe e n  th e

gl o ve s  an d  g ar m e n t s l e e ve s ,  a n d  b e twe e n  th e  fo o twe a r  an d
g ar m e n t l e gs  h as  n o t b e e n  e va l u ate d  as  specifed  i n  7 . 1 . 1 . 1 . 2 ,
th e  fo l l o wi n g  war n i n g s h al l  b e  p r o vi d e d  o n  th e  p r o d u c t l ab e l :

WARN I N G — T H E  I N T E GRI T Y O F  T H E  F O L L O WI N G
I N T E RFAC E S  O F  T H I S  GARM E N T  WI T H  T H E  RE S P I RAT O R,

G L O VE S ,  AN D  F O O T WE AR H AS  N O T  B E E N  E VAL UAT E D
AC C O RD I N G T O  T H E  RE QU I RE M E N T S  O F  N F PA 1 9 9 2 .  U S E

O F  T H I S  GARM E N T  I N  A L I QU I D  E X P O S U RE  E N VI RO N ‐
M E N T  M I GH T  RE S U LT  I N  L I QU I D  P E N E T RAT I O N

T H RO U GH  T H E S E  I N T E RFAC E S .

5 . 3 . 1 . 2  N FPA 1992-Specifc  G l o ve  E l e m e n t C o m p l i an c e  S tate ‐
m e n ts .

5 . 3 . 1 . 2 . 1    E ac h  l i q u i d  s p l as h -p r o te c ti ve  gl o ve  e l e m e n t s h a l l
h ave  a t l e a s t th e  fo l l o wi n g c o m p l i an c e  s tate m e n ts  an d  i n fo r m a‐

ti o n  o n  th e  p r o d u c t l ab e l :

T H I S  L I QU I D  S P L AS H - P RO T E C T I VE  GL O VE  M E E T S  T H E
B AS I C  RE QU I RE M E N T S  O F  N F PA 1 9 9 2 ,  I N C O RP O RAT E D  I N

T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,  AN D  T H E  AD D I T I O N AL
RE QU I RE M E N T  I N D I C AT E D  B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAG E  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  GL O VE  I S  C E RT I F I E D .
C O N S U LT  T H E  T E C H N I C AL  D ATA PAC KAG E  AN D  M AN U ‐

FAC T U RE R’ S  I N S T RU C T I O N S  B E F O RE  U S E .
D O  N O T  RE M O VE  T H I S  L AB E L .

AD D I T I O N AL  RE Q U I RE M E N T YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

5 . 3 . 1 . 2 . 1 . 1    Wh e r e  th e  g l o ve  p r o vi d e s  th e  o p ti o n a l  l i m i te d  fash
fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f th i s  s tan d ar d ,
th e  YE S  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 2 . 1 . 2    Wh e r e  th e  g l o ve  d o e s  n o t p r o vi d e  th e  o p ti o n al
l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f

th i s  s tan d a r d ,  th e  N O  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 2 . 2    E ac h  l i q u i d  s p l a s h - p r o te c ti ve  gl o ve  s h al l  b e  p e r m i t‐
te d  to  h a ve  th e  l a b e l i n g  i n fo r m a ti o n  specifed  i n  5 . 3 . 1 . 2 . 1

p l a c e d  o n  th e  p a c ka ge  l ab e l .  I f ap p l i c ab l e ,  th e  s ta te m e n t i n
e i th e r  5 . 3 . 1 . 2 . 2 . 1  o r  5 . 3 . 1 . 2 . 2 . 2  s h a l l  b e  d i r e c tl y p r i n te d ,

e m b o s s e d ,  o r  a ttac h e d  to  e a c h  g l o ve  i n  l e tte r i n g a t l e a s t 1 . 6  m m
( 1 ∕1 6  i n . )  h i g h .

5 . 3 . 1 . 2 . 2 . 1    Wh e r e  th e  g l o ve  i s  n o t c o m p l i a n t wi th  th e  o p ti o n al
l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f

th i s  s tan d a r d ,  th e  fo l l o wi n g s tate m e n t s h al l  b e  u s e d :

M E E T S  N F PA 1 9 9 2  ( I N C O RP O RAT E D  I N  T H E  2 0 2 2
E D I T I O N  O F  N F PA 1 9 9 0 )

5 . 3 . 1 . 2 . 2 . 2    Wh e r e  th e  g l o ve  i s  c o m p l i an t wi th  th e  o p ti o n al
l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f
th i s  s tan d a r d ,  th e  fo l l o wi n g s tate m e n t s h al l  b e  u s e d :

M E E T S  F L AS H  F I RE  E S C AP E  P RO T E C T I O N  RE QU I RE ‐
M E N T S  O F  N F PA 1 9 9 2  ( I N C O RP O RAT E D  I N  T H E  2 0 2 2

E D I T I O N  O F  N F PA 1 9 9 0 )

5 . 3 . 1 . 3  N FPA 1992-Specifc  Fo o twe ar E l e m e n t C o m p l i an c e
S tate m e n ts .

5 . 3 . 1 . 3 . 1    E ac h  l i q u i d  s p l as h -p r o te c ti ve  fo o twe ar  p i e c e  s h a l l
h a ve  a t l e a s t th e  fo l l o wi n g c o m p l i an c e  s tate m e n ts  an d  i n fo r m a‐

ti o n  o n  th e  p r o d u c t l ab e l :

T H I S  L I QU I D  S P L AS H -P RO T E C T I VE  F O O T WE AR M E E T S
T H E  B AS I C  RE QU I RE M E N T S  O F  N F PA 1 9 9 2 ,  I N C O RP O RA‐

T E D  I N  T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,  AN D  T H E  AD D I ‐
T I O N AL  RE QU I RE M E N T  I N D I C AT E D  B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAGE  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  F O O T WE AR I S  C E RT I F I E D .
C O N S U LT  T E C H N I C AL  D ATA PAC KAGE  AN D  M AN U FAC ‐

T U RE R’ S  I N S T RU C T I O N S  B E F O RE  U S E .
D O  N O T  RE M O VE  T H I S  L AB E L .

AD D I T I O N AL  RE Q U I RE M E N T YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

5 . 3 . 1 . 3 . 1 . 1    Wh e r e  th e  fo o twe ar  p r o vi d e s  th e  o p ti o n a l  l i m i te d
fash  fre  p r o te c ti o n  ab o ve  th e  b a s i c  r e q u i r e m e n ts  o f th i s  s ta n d ‐
ar d ,  th e  YE S  b o x  s h al l  b e  m a r ke d .

5 . 3 . 1 . 3 . 1 . 2    Wh e r e  th e  fo o twe ar  d o e s  n o t p r o vi d e  th e  o p ti o n al
l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f
th i s  s tan d a r d ,  th e  N O  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 4  N FPA 1992-Specifc  H o o d  E l e m e n t C o m p l i an c e  S tate ‐
m e n ts .

5 . 3 . 1 . 4 . 1    E ac h  l i q u i d  s p l a s h -p r o te c ti ve  h o o d  s h al l  h a ve  a t l e as t
th e  fo l l o wi n g  c o m p l i an c e  s tate m e n ts  an d  i n fo r m a ti o n  o n  th e

p r o d u c t l a b e l :

T H I S  L I QU I D  S P L AS H -P RO T E C T I VE  H O O D  M E E T S  T H E
B AS I C  RE QU I RE M E N T S  O F  N F PA 1 9 9 2 ,  I N C O RP O RAT E D  I N

T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,  AN D  T H E  AD D I T I O N AL
RE QU I RE M E N T S  I N D I C AT E D  B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAGE  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  H O O D  I S  C E RT I F I E D .
C O N S U LT  T H E  T E C H N I C AL  D ATA PAC KAG E  AN D  M AN U ‐

FAC T U RE R’ S  I N S T RU C T I O N S  B E F O RE  U S E .
D O  N O T  RE M O VE  T H I S  L AB E L .
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AD D I T I O N AL  RE Q U I RE M E N T S YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

C L AI M  O F  O P T I O N AL  B RE AT H AB I L I T Y 
F O R GARM E N T  M AT E RI AL S

5 . 3 . 1 . 4 . 1 . 1    Wh e r e  th e  h o o d  p r o vi d e s  th e  o p ti o n al  l i m i te d  fash
fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f th i s  s tan d ar d ,
th e  YE S  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 4 . 1 . 2    Wh e r e  th e  h o o d  d o e s  n o t p r o vi d e  th e  o p ti o n al
l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e  b as i c  r e q u i r e m e n ts  o f

th i s  s tan d a r d ,  th e  N O  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 4 . 1 . 3    Wh e r e  th e  h o o d  i s  r e p r e s e n te d  a s  p r o vi d i n g th e
o p ti o n al  b r e ath ab i l i ty ab o ve  th e  b a s i c  r e q u i r e m e n ts  o f th i s

s tan d ar d ,  th e  YE S  b o x  s h al l  b e  m a r ke d .

5 . 3 . 1 . 4 . 1 . 4    Wh e r e  th e  h o o d  i s  n o t r e p r e s e n te d  as  p r o vi d i n g
th e  o p ti o n a l  b r e a th a b i l i ty a b o ve  th e  b as i c  r e q u i r e m e n ts  o f th i s
s tan d ar d ,  th e  N O  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 5  N FPA 1992-Specifc  N o n e n c ap s u l ati n g E n s e m b l e
C o m p l i an c e  S tate m e n ts .

5 . 3 . 1 . 5 . 1    E ac h  n o n e n c ap s u l ati n g  l i q u i d  s p l as h -p r o te c ti ve
e n s e m b l e  s h al l  h ave  a t l e a s t th e  fo l l o wi n g  c o m p l i a n c e  s ta te ‐

m e n ts  an d  i n fo r m ati o n  o n  th e  p r o d u c t l a b e l :

T H I S  N O N E N C AP S U L AT I N G L I QU I D  S P L AS H -
P RO T E C T I VE  E N S E M B L E  M E E T S  T H E  B AS I C  RE QU I RE ‐

M E N T S  O F  N F PA 1 9 9 2 ,  I N C O RP O RAT E D  I N  T H E  2 0 2 2
E D I T I O N  O F  N F PA 1 9 9 0 ,  AN D  T H E  AD D I T I O N AL  RE QU I RE ‐

M E N T S  I N D I C AT E D  B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAG E  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  N O N E N C AP S U L AT I N G
E N S E M B L E  I S  C E RT I F I E D .  C O N S U LT  T H E  T E C H N I C AL

D ATA PAC KAGE  AN D  M AN U FAC T U RE R’ S  I N S T RU C T I O N S
B E F O RE  U S E .

D O  N O T  RE M O VE  T H I S  L AB E L .

AD D I T I O N AL  RE Q U I RE M E N T S YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

C L AI M  O F  O P T I O N AL  B RE AT H AB I L I T Y 
F O R GARM E N T  M AT E RI AL S

5 . 3 . 1 . 5 . 1 . 1    Wh e r e  th e  n o n e n c a p s u l ati n g  e n s e m b l e  p r o vi d e s
th e  o p ti o n al  l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e  b a s i c
r e q u i r e m e n ts  o f th i s  s ta n d ar d ,  th e  YE S  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 5 . 1 . 2    Wh e r e  th e  n o n e n c ap s u l a ti n g e n s e m b l e  d o e s  n o t
p r o vi d e  th e  o p ti o n al  l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e

b a s i c  r e q u i r e m e n ts  o f th i s  s ta n d a r d ,  th e  N O  b o x  s h a l l  b e
m a r ke d .

5 . 3 . 1 . 5 . 1 . 3    Wh e r e  th e  g ar m e n t e l e m e n t o f th e  e n s e m b l e  i s
r e p r e s e n te d  as  p r o vi d i n g  o p ti o n al  b r e ath ab i l i ty ab o ve  th e  b a s i c
r e q u i r e m e n ts  o f th i s  s ta n d ar d ,  th e  YE S  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 5 . 1 . 4    Wh e r e  th e  g ar m e n t e l e m e n t o f th e  e n s e m b l e  i s  n o t
r e p r e s e n te d  as  p r o vi d i n g  o p ti o n al  b r e ath ab i l i ty ab o ve  th e  b as i c

r e q u i r e m e n ts  o f th i s  s ta n d a r d ,  th e  N O  b o x  s h al l  b e  m a r ke d .

5 . 3 . 1 . 5 . 1 . 5    Wh e r e  th e  m a n u fac tu r e r  specifes  o u te r  b o o t fo o t‐
we ar  e l e m e n t o p ti o n s  a s  p e r m i tte d  i n  7 . 3 . 5 ,  th e  fo l l o wi n g  ad d i ‐
ti o n a l  l a n gu ag e  s h a l l  b e  p r o vi d e d  as  p ar t o f th e  p r o d u c t l ab e l :

O U T E R B O O T  F O O T WE AR O P T I O N S  WO RN  WI T H  T H I S
E N S E M B L E  M U S T  M E AS U RE  AT  L E AS T  1 4 0  m m  ( 5 . 5  i n . )

H I GH  AN D  B E  C E RT I F I E D  T O  N F PA 1 9 5 1 ,  N F PA 1 9 7 1 ,
N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  N F PA 1 9 9 4 ,  O R N F PA 1 9 9 9 .

5 . 3 . 1 . 6  N FPA 1992-Specifc  E n c ap s u l ati n g E n s e m b l e  C o m p l i ‐
an c e  S tate m e n ts .

5 . 3 . 1 . 6 . 1    E ac h  e n c a p s u l a ti n g l i q u i d  s p l as h -p r o te c ti ve  e n s e m ‐
b l e  s h a l l  h a ve  at l e as t th e  fo l l o wi n g  c o m p l i a n c e  s tate m e n ts  an d

i n fo r m a ti o n  o n  th e  p r o d u c t l ab e l :

T H I S  E N C AP S U L AT I N G  L I QU I D  S P L AS H - P RO T E C T I VE
E N S E M B L E  M E E T S  T H E  B AS I C  RE QU I RE M E N T S  O F

N F PA 1 9 9 2 ,  I N C O RP O RAT E D  I N  T H E  2 0 2 2  E D I T I O N  O F
N F PA 1 9 9 0 ,  AN D  T H E  AD D I T I O N AL  RE QU I RE M E N T S  I N D I ‐

C AT E D  B E L O W.

T H E  T E C H N I C AL  D ATA PAC KAGE  C O N TAI N S  I N F O RM A‐
T I O N  O N  C H E M I C AL S  AN D  S P E C I F I C  C H E M I C AL

M I X T U RE S  F O R WH I C H  T H I S  E N C AP S U L AT I N G E N S E M ‐
B L E  I S  C E RT I F I E D .  C O N S U LT  T H E  T E C H N I C AL  D ATA

PAC KAG E  AN D  M AN U FAC T U RE R’ S  I N S T RU C T I O N S
B E F O RE  U S E .

D O  N O T  RE M O VE  T H I S  L AB E L .

AD D I T I O N AL  RE Q U I RE M E N T S YE S N O

L I M I T E D  F L AS H  F I RE  P RO T E C T I O N  
F O R E S C AP E  O N L Y I N  T H E  E VE N T  
O F  A F L AS H  F I RE

C L AI M  O F  O P T I O N AL  B RE AT H AB I L I T Y 
F O R GARM E N T  M AT E RI AL S

5 . 3 . 1 . 6 . 1 . 1    Wh e r e  th e  e n c a p s u l ati n g  e n s e m b l e  p r o vi d e s  th e
o p ti o n al  l i m i te d  fash  fre  p r o te c ti o n  ab o ve  th e  b as i c  r e q u i r e ‐

m e n ts  o f th i s  s tan d a r d ,  th e  YE S  b o x  s h al l  b e  m ar ke d .

5 . 3 . 1 . 6 . 1 . 2    Wh e r e  th e  e n c ap s u l a ti n g e n s e m b l e  d o e s  n o t
p r o vi d e  th e  o p ti o n al  l i m i te d  fash  fre  p r o te c ti o n  a b o ve  th e

b a s i c  r e q u i r e m e n ts  o f th i s  s ta n d a r d ,  th e  N O  b o x  s h a l l  b e
m a r ke d .

5 . 3 . 1 . 6 . 1 . 3    Wh e r e  th e  ga r m e n t e n s e m b l e  i s  r e p r e s e n te d  a s
p r o vi d i n g  th e  o p ti o n al  b r e a th a b i l i ty a b o ve  th e  b a s i c  r e q u i r e ‐

m e n ts  o f th i s  s tan d a r d ,  th e  YE S  b o x  s h al l  b e  m ar ke d .

5 . 3 . 1 . 6 . 1 . 4    Wh e r e  th e  ga r m e n t e n s e m b l e  i s  n o t r e p r e s e n te d  a s
p r o vi d i n g  th e  o p ti o n al  b r e a th a b i l i ty ab o ve  th e  b a s i c  r e q u i r e ‐

m e n ts  o f th i s  s tan d ar d ,  th e  N O  b o x  s h a l l  b e  m ar ke d .

5 . 3 . 1 . 6 . 1 . 5    Wh e r e  th e  m a n u fac tu r e r  specifes  o u te r  b o o t fo o t‐
we ar  e l e m e n t o p ti o n s  a s  p e r m i tte d  i n  7 . 3 . 5 ,  th e  fo l l o wi n g  ad d i ‐
ti o n a l  l a n gu ag e  s h a l l  b e  p r o vi d e d  as  p ar t o f th e  p r o d u c t l ab e l :

O U T E R B O O T  F O O T WE AR O P T I O N S  WO RN  WI T H  T H I S
E N S E M B L E  M U S T  M E AS U RE  AT  L E AS T  1 4 0  m m  ( 5 . 5  i n . )

H I GH  AN D  B E  C E RT I F I E D  T O  N F PA 1 9 5 1 ,  N F PA 1 9 7 1 ,
N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  N F PA 1 9 9 4 ,  O R N F PA 1 9 9 9 .
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5 . 3 . 1 . 6 . 2 *    Wh e r e  d e ta c h ab l e  c o m p o n e n ts  o f a n  e n s e m b l e  o r
e n s e m b l e  e l e m e n t m u s t b e  wo r n  wi th  th e  e n s e m b l e  o r  e n s e m ‐

b l e  e l e m e n t i n  o r d e r  to  b e  c o m p l i a n t wi th  th i s  s tan d ar d  o r  an y
o p ti o n a l  r e q u i r e m e n ts  o f th i s  s tan d ar d ,  at l e as t th e  fo l l o wi n g
s tate m e n t an d  i n fo r m a ti o n  s h al l  a l s o  b e  p r i n te d  l e gi b l y o n  th e

p r o d u c t l ab e l  o f th e  e n s e m b l e  e l e m e n t th a t r e q u i r e s  an  ad d i ‐
ti o n a l  c o m p o n e n t wi th  al l  l e tte r s  at l e as t 1 . 6  m m  ( 1 ∕1 6  i n . )  h i gh

a n d  fo l l o wi n g  th e  p r o d u c t c o m p l i an c e  s ta te m e n t o n  th e  l ab e l ,
th e  a p p r o p r i ate  te r m  i n s e r te d  wh e r e  i n d i c a te d ,  an d  th e  d e ta c h ‐

a b l e  c o m p o n e n t( s )  l i s te d  b y typ e ,  identifcation  a n d  h o w p r o p ‐
e r l y wo r n :

“ F O R C O M P L I AN C E  WI T H  N F PA 1 9 9 2 ,  T H E  F O L L O WI N G
AD D I T I O N AL  C O M P O N E N T S  M U S T  B E  WO RN  I N

C O N J U N C T I O N  WI T H  T H I S  L I QU I D  S P L AS H  P RO T E C T I VE
[ i n s e r t th e  te r m  GARM E N T,  GL O VE ,  F O O T WE AR,  H O O D  o r

E N S E M B L E  h e r e ] :  [ l i s t d e ta c h ab l e  c o m p o n e n ts  h e r e ] ”

5 . 3 . 1 . 6 . 2 . 1    T h e  m an u fa c tu r e r  s h a l l  b e  p e r m i tte d  to  l i s t th e
d e ta c h ab l e  c o m p o n e n ts  i n  th e  te c h n i c a l  d a ta  p ac ka ge  b y

p r o vi d i n g an  ad d i ti o n al  s tate m e n t o n  th e  l ab e l  specifed  i n
5 . 3 . 1 . 6 . 2  as  fo l l o ws :

S E E  T E C H N I C AL  D ATA PAC KAG E  F O R A L I S T  O F  D E TAC H ‐
AB L E  C O M P O N E N T S .

5 . 3 . 1 . 6 . 2 . 2    D e tac h a b l e  c o m p o n e n ts  specifed  i n  5 . 3 . 1 . 6 . 2  s h a l l
m e e t th e  l a b e l  r e q u i r e m e n ts  specifed  i n  AS T M  F 1 3 0 1 ,  Standard
Practice for Labeling Chemical Protective Clothing,  an d  th e  r e q u i r e ‐
m e n ts  o f 5 . 1 . 1 . 1  th r o u g h  5 . 1 . 1 . 5 .

5 . 3 . 2  N FPA 1992-Specifc  U s e r I n fo r m ati o n  Re q ui re m e n ts .
( Re s e r ve d )

5 . 3 . 3  N FPA 1992-Specifc  Te c h n i c al  D ata P ac k age  Re q u i re ‐
m e n ts .

5 . 3 . 3 . 1 *    T h e  m a n u fac tu r e r  s h al l  fu r n i s h  a te c h n i c al  d ata p ac k‐
a ge  fo r  th e  p r o te c ti ve  e n s e m b l e ,  e n s e m b l e  e l e m e n t,  o r c l o th i n g
i te m  u p o n  th e  r e q u e s t o f th e  p u r c h a s e r.

5 . 3 . 3 . 2 *    T h e  te c h n i c al  d a ta  p ac kag e  s h al l  c o n tai n  a l l  d o c u ‐
m e n tati o n  r e q u i r e d  b y th i s  s tan d ar d  an d  th e  val u e s  o b ta i n e d

fr o m  th e  i n i ti al  certifcation  s h o wi n g  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 C h ap te r  1 2  i n  th e  c u r r e n t e d i ti o n  o f th i s  s tan d ‐
a r d  u s i n g th e  r e p o r ti n g  fo r m ats  p r o vi d e d  i n  Ta b l e  5 . 3 . 3 . 2 ( a)
a n d  Ta b l e  5 . 3 . 3 . 2 ( b )  fo r  e ac h  e n s e m b l e ,  e n s e m b l e  e l e m e n t,

m a te r i al ,  o r  c o m p o n e n t,  as  ap p l i c a b l e .

5 . 3 . 3 . 2 . 1    T h e  te c h n i c a l  d ata p a c ka ge  i n fo r m ati o n  s h al l  i n d i ‐
c a te  “ P a s s ”  fo r  th o s e  r e q u i r e m e n ts  wh e r e  th e r e  i s  n o  q u an ti ta‐

ti ve  va l u e  r e p o r te d  an d  “ N o t a p p l i c ab l e ”  fo r specifc
r e q u i r e m e n ts  th at d o  n o t ap p l y to  th e  l i q u i d  s p l as h -p r o te c ti ve

e n s e m b l e .

5 . 3 . 3 . 2 . 2    T h e  m a n u fac tu r e r  s h a l l  b e  p e r m i tte d  to  m ake  m o d i ‐
fcations  i n  th e  tab u l ar  fo r m at to  ac c o m m o d ate  specifc  p r o d ‐

u c t fe atu r e s  o r  ad d i ti o n a l  m ate r i a l s  as  a p p l i c ab l e  to  th e
certifed  p r o d u c t.

5 . 3 . 3 . 3    I n  th e  te c h n i c al  d ata p a c ka ge ,  th e  m an u fa c tu r e r  s h a l l
d e s c r i b e  th e  c l o th i n g i te m ,  e n s e m b l e  e l e m e n t,  o r  e n s e m b l e  i n

te r m s  o f m an u fac tu r e r  tr ad e  n a m e ,  m o d e l  n u m b e r,  m an u fa c ‐
tu r e r  r e p l ac e a b l e  c o m p o n e n ts ,  a va i l a b l e  o p ti o n s ,  a n d  s i z e s .

5 . 3 . 3 . 4 *    D e s c r i p ti o n s  o f s i z e s  s h a l l  i n c l u d e  th e  r a n ge  i n  h e i g h t
an d  we i g h t fo r  p e r s o n s  ftting  e ac h  p ar ti c u l ar  s i z e  ( fo r

g ar m e n ts ) ,  o r  specifc  s i z e s  i n  a c c o r d an c e  wi th  C h ap te r  6  ( fo r
gl o ve s  an d  fo o twe a r ) ,  a n d  s h al l  p r o vi d e  i n fo r m ati o n  to  th e
we ar e r  a s  to  wh e th e r  th e s e  s i z e s  ap p l y to  p e r s o n s  we a r i n g

S C B A,  h a r d  h a ts ,  c o m m u n i c ati o n s  d e vi c e s ,  frefghting  p r o te c ‐
ti ve  c l o th i n g ,  a n d  o th e r  s i m i l ar  g e ar.

5 . 3 . 3 . 5  G ar m e n t M ate ri al  an d  C o m p o n e n t D e s c ri p ti o n s .

5 . 3 . 3 . 5 . 1    Wh e r e  specifc  c l o th i n g  i te m s  o r  e q u i p m e n t ar e
r e q u i r e d  fo r  c e r ti fyi n g  th e  e n s e m b l e ,  e n s e m b l e  e l e m e n t,  o r
c l o th i n g i te m  as  c o m p l i a n t to  th i s  s ta n d a r d ,  th e  m an u fa c tu r e r

s h a l l  l i s t th e s e  c l o th i n g  i te m s  o r  e q u i p m e n t i n  th e  te c h n i c al
d ata p ac ka ge .

5 . 3 . 3 . 5 . 2    T h e  m an u fa c tu r e r  s h al l  p r o vi d e ,  i n  th e  te c h n i c al
d ata p ac kag e ,  th e  l i s t an d  d e s c r i p ti o n s  o f th e  fo l l o wi n g  e n s e m ‐
b l e  m a te r i al s  a n d  c o m p o n e n ts ,  wh e r e  a p p l i c a b l e :

( 1 ) Gar m e n t m a te r i al
( 2 ) Vi s o r  m a te r i al
( 3 ) Gl o ve  m a te r i al  a n d  typ e  o f a ttac h m e n t
( 4 ) F o o twe a r  m a te r i al  a n d  typ e  o f a ttac h m e n t
( 5 ) H o o d  m ate r i a l
( 6 ) Z i p p e r / c l o s u r e  typ e  an d  m ate r i a l s
( 7 ) M ate r i a l  s e am  typ e s  an d  c o m p o s i ti o n
( 8 ) E x h au s t va l ve  typ e ( s )  a n d  m ate r i al ( s )
( 9 ) E x te r n a l  ftting  typ e ( s )  an d  m ate r i a l ( s )

( 1 0 ) E x te r n a l  g as ke t typ e ( s )  a n d  m ate r i a l ( s )
( 1 1 ) O u te r  g ar m e n t,  g l o ve ,  o r  b o o t m a te r i al ( s )
( 1 2 ) Typ e  o r  s tyl e  o f h e a d  p r o te c ti o n  a c c o m m o d ate d  wi th i n

th e  ga r m e n t
( 1 3 ) I n te r fac e  m ate r i al s

5 . 3 . 3 . 5 . 3    Al l  d e s c r i p ti o n s  o f m ate r i a l  c o m p o s i ti o n  s h al l  s p e c i fy
e i th e r  th e  g e n e r i c  m ate r i al  n am e s  o r,  i f th e  c o m p o s i ti o n  o f th e

m a te r i al  i s  p r o p r i e tar y,  tr a d e  n am e s .

5 . 3 . 3 . 5 . 4    Wh e r e  a p p l i c ab l e ,  th e  d e s c r i p ti o n s  o f r e s p e c ti ve
ga r m e n t m ate r i a l s  a n d  c o m p o n e n ts  s h a l l  i n c l u d e  th e  fo l l o wi n g
i n fo r m a ti o n :

( 1 ) Vi s o r  m ate r i a l  ( e . g . ,  th e  avai l a b i l i ty o f an y p e r m an e n t
d e tac h ab l e  c o ve r s  an d  flms)

( 2 ) Gl o ve  i n fo r m ati o n ,  as  fo l l o ws :

( a) Typ e  o f l i n i n g s  o r  s u r fa c e  tr e atm e n ts
( b ) Avai l ab l e  g l o ve  s i z e s

( 3 ) F o o twe a r  i n fo r m ati o n ,  as  fo l l o ws :

( a) Typ e  o f l i n i n g s  o r  s u r fa c e  tr e atm e n ts
( b ) Typ e  o f s o l e s  o r  s p e c i al  to e  r e i n fo r c e m e n ts
( c ) Avai l ab l e  fo o twe a r  s i z e s

( 4 ) Gar m e n t z i p p e r  o r  c l o s u r e  i n fo r m a ti o n ,  as  fo l l o ws :

( a) M ate r i a l ( s )  o f c o n s tr u c ti o n  fo r  th e  c l o s u r e  ( i n c l u d ‐
i n g  c h a i n ,  s l i d e ,  p u l l ,  a n d  tap e  fo r  z i p p e r s )

( b ) L o c ati o n  an d  th e  l e n gth  o f th e  c o m p l e te d  c l o s u r e
a s s e m b l y

( c ) D e s c r i p ti o n  o f an y p r o te c ti ve  c o ve r s  fo r  faps
( 5 ) O th e r  c l o th i n g i te m s  ( e . g . ,  o u te r  g ar m e n ts )  i n fo r m a ti o n

( e . g. ,  th e  typ e  a n d  h o w u s e d  wi th  p r o te c ti ve  g ar m e n t)
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Tab l e  5 . 3 . 3 . 2 ( a)  Fo r m at fo r Re p o r ti n g N FPA 1992-Specifc  Certifcation  Te s t D ata i n  Te c h n i c al  D ata P ac k age

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q ui re m e n t Re s u l t

Base Requirements

E n s e m b l e L i q u i d ti g h t i n te g r i ty AS T M  F 1 3 5 9 / F 1 3 5 9 M  
wi th  modifcations  
( S e c ti o n  8 . 2 . 3 )

N o  l i q u i d  p e n e tr a ti o n  a fte r  
2 0  m i n u te s

N o  l i q u i d  a c c u m u l a ti o n  i n  o u te r  
g l o ve s

N o  l i q u i d  a c c u m u l a ti o n  i n  o u te r  
b o o ts

N o  l i q u i d  i n s i d e  e n s e m b l e  n e x t to  
e x h au s t va l ve s

O ve r a l l  fu n c ti o n  an d  
i n te g r i ty

AS T M  F 1 1 5 4  
( S e c ti o n  8 . 6 . 1 )

N o  l i q u i d  p e n e tr a ti o n  a fte r  
2 0  m i n u te s

C o m p l e te  a l l  ta s ks  wi th i n  
1 5  m i n u te s

Ac c o m m o d a te s  h e a d  p r o te c ti o n  
d e vi c e s  m e e ti n g  AN S I / I S E A 
Z 8 9 . 1  ( Typ e  1 ,  C l a s s  G)

Te s t s u b j e c t h a s  vi s u a l  a c u i ty o f 
2 0 / 3 5  o r  b e tte r  th r o u g h  vi s o r  
a n d  fa c e p i e c e  l e n s

Te s t s u b j e c t p r o p e r l y identifes  
th r e e  o u t o f fo u r  n u m b e r s  o n  
N F PA 7 0 4  p l a c a r d  a t e a c h  a n g l e

T i m e  to  r e m o ve  h a n d s  fr o m  a n d  
r e i n s e r t h an d s  i n  g l o ve s  5  ti m e s  
≤ 2 . 5  m i n u te s

Ga r m e n t c l o s u r e s  r e m ai n  e n g a g e d
P r o te c ti ve  fap  s ta ys  r e m a i n  c l o s e d

Airfow c a p a c i ty S e c ti o n  8 . 6 . 2 I n te r n al  g a r m e n t p r e s s u r e  
≤ 1 5 0  m m  ( 6  i n . )  wa te r  g a u g e

E n d i n g  g ar m e n t p r e s s u r e  
≥ 8 0  m m  ( 3  5 / 3 2  i n . )  wa te r  
g au g e

E x h a u s t va l ve M o u n ti n g  s tr e n g th S e c ti o n  8 . 5 . 4 S tr e n g th  > 1 3 5  N  ( 3 0  l b f)

E x te r n a l  ftting I n s ta l l a ti o n  e ffe c t o n  
i n te g r i ty

AS T M  F 1 0 5 2  
( S e c ti o n  8 . 2 . 1 )

N o  l i q u i d  p e n e tr a ti o n  i n  
2 0  m i n u te s  i n  l i q u i d  i n te g r i ty 
te s t

P u l l - o u t s tr e n g th  
( te th e r e d  
a p p l i c a ti o n s )

S e c ti o n  8 . 5 . 5 S tr e n g th  > 1 0 0 0  N  ( 2 2 5  l b f)

P u l l -o u t s tr e n g th
( n o n -te th e r e d  
a p p l i c a ti o n s )

S e c ti o n  8 . 5 . 5 S tr e n g th  > 1 0 0 0  N  ( 2 2 5  l b f)

Ga r m e n t ( o r  h o o d  o r  
s o c k)  m ate r i a l

C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Tab l e  5 . 3 . 3 . 2 ( b )

B u r s t s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  8 . 5 . 1 )

S tr e n g th  ≥ 1 3 5  N  ( 3 0  l b f)

P u n c tu r e  p r o p a g a ti o n  
te a r  r e s i s tan c e

AS T M  D 2 5 8 2  
( S e c ti o n  8 . 5 . 2 )

Te a r  r e s i s ta n c e  ≥ 2 5  N  ( 5 . 6  l b f)

C o l d  te m p e r a tu r e  
b e n d i n g

AS T M  D 7 4 7  
( S e c ti o n  8 . 5 . 1 1 . 1 )

B e n d i n g  m o m e n t ≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

Ga r m e n t ( o r  h o o d )  
vi s o r

C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Tab l e  5 . 3 . 3 . 2 ( b )

Vi s o r  h i g h - m a s s  
i m p a c t r e s i s ta n c e

S e c ti o n  8 . 5 . 1 0 N o  fu l l - th i c kn e s s  c r a c ks ,  h o l e s ,  o r  
fr ac tu r e s

(continues)
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Tab l e  5 . 3 . 3 . 2 ( a)   Continued

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q ui re m e n t Re s u l t

Ga r m e n t ( o r  h o o d )  
s e am

C o l d  te m p e r atu r e  
b e n d i n g

S e c ti o n  8 . 5 . 1 1 . 2 N o  c r a c ki n g  o r  e vi d e n c e  o f vi s u a l  
d a m ag e

C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e  te s t

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Ta b l e  5 . 3 . 3 . 2 ( b )

S e am  s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  8 . 5 . 3 )

S tr e n g th  ≥ 3 3  N / 2 5  m m  
( 7 . 6  i n . · l b f)

Ga r m e n t ( o r  h o o d )  
c l o s u r e

C l o s u r e  s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  9 . 5 . 3 )

S tr e n g th  ≥ 3 3  N / 2 5  m m  
( 7 . 5  i n . · l b f)

E l a s to m e r i c  i n te r fa c e  
m ate r i a l

C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Ta b l e  5 . 3 . 3 . 2 ( b )

E l o n g a ti o n M e th o d  A o f AS T M  
D 4 1 2  ( S e c ti o n  8 . 5 . 6 )

E l o n g ati o n  at r u p tu r e  
≥ 1 2 5  p e r c e n t

C u t r e s i s ta n c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l a d e  tr a ve l  d i s ta n c e  ≥ 2 0  m m  a t 
5 0  g  ( 0 . 8  i n .  a t 1 . 7 6  o z )

P u n c tu r e  r e s i s ta n c e M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M  
( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  ≥ 7  N  ( 1 . 6  l b f)

U l ti m ate  te n s i l e  
s tr e n g th

AS T M  D 4 1 2  
( S e c ti o n  8 . 5 . 6 )

S tr e n g th  ≥ 4  M P a  ( 5 8 0  p s i )

Gl o ve s L i q u i d ti g h t i n te g r i ty AS T M  D 5 1 5 1  wi th  
modifcations  
( S e c ti o n  8 . 2 . 3 . 2 )

N o  l e a ka g e

D e x te r i ty AS T M  F 2 0 1 0 / F 2 0 1 0 M  
( S e c ti o n  8 . 6 . 5 )

P e r c e n t i n c r e a s e  o ve r  
b a r e h a n d e d  c o n tr o l  
≤ 2 0 0  p e r c e n t

Gl o ve  m ate r i a l C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Ta b l e  5 . 3 . 3 . 2 ( b )

C u t r e s i s ta n c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l a d e  tr a ve l  d i s ta n c e  ≥ 2 0  m m  a t 
5 0  g  ( 0 . 8  i n .  a t 1 . 7 6  o z )

P u n c tu r e  r e s i s ta n c e M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M  
( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  ≥ 9  N  ( 2  l b f)

C o l d  te m p e r atu r e  
b e n d i n g

AS T M  D 7 4 7  
( S e c ti o n  8 . 5 . 1 1 . 1 )

B e n d i n g  m o m e n t ≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

Gl o ve  m ate r i a l  s e a m s C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Ta b l e  5 . 3 . 3 . 2 ( b )

F u l l  fo o twe a r L i q u i d ti g h t i n te g r i ty S e c ti o n  8 . 2 . 3 . 3 N o  l e a ka g e
To e  i m p a c t a n d  

c o m p r e s s i o n  
r e s i s ta n c e ;  s o l e  
p u n c tu r e  r e s i s ta n c e

AS T M  F 2 4 1 2 F o o twe a r  m e e ts  AS T M  F 2 4 1 3  
c r i te r i a

F u l l  fo o twe a r  u p p e r  
m ate r i a l s

C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Ta b l e  5 . 3 . 3 . 2 ( b )

C u t r e s i s ta n c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l a d e  tr a ve l  d i s ta n c e  ≥ 2 0  m m  a t 
3 5 0  g  ( 0 . 8  i n .  a t 1 2 . 3 5  o z )

P u n c tu r e  r e s i s ta n c e M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M

P u n c tu r e  fo r c e  ≥ 3 6  N  ( 8 . 0  l b f)

F u l l  fo o twe a r  u p p e r  
m ate r i a l  s e a m s

C h e m i c a l  p e n e tr a ti o n  
r e s i s ta n c e

AS T M  F 9 0 3  
( S e c ti o n  8 . 3 . 2 )

N o  p e n e tr ati o n  fo r  a t l e a s t 1  h o u r  
fo r  e a c h  o f th e  specifed  
c h e m i c a l s

S e e  Ta b l e  5 . 3 . 3 . 2 ( b )

(continues)
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Tab l e  5 . 3 . 3 . 2 ( a)   Continued

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q ui re m e n t Re s u l t

F u l l  fo o twe a r  s o l e  a n d  
h e e l s

Ab r as i o n  r e s i s ta n c e M e th o d  A o f I S O  4 6 4 9  
( S e c ti o n  8 . 1 4 )

Re l a ti ve  vo l u m e  l o s s  ≤ 2 5 0  m m 3

S l i p  r e s i s ta n c e AS T M  F 2 9 1 3  
( S e c ti o n  8 . 6 . 7 )

Coeffcient ≥ 0 . 4 0

O u te r  b o o t L i q u i d ti g h t i n te g r i ty S e c ti o n  8 . 2 . 3 . 3 N o  l e a ka g e
To e  i m p ac t a n d  

c o m p r e s s i o n  
r e s i s ta n c e ;  s o l e  
p u n c tu r e  r e s i s tan c e

AS T M  F 2 4 1 2 F o o twe a r  m e e ts  AS T M  F 2 4 1 3  
c r i te r i a

O u te r  b o o t u p p e r  
m a te r i a l

C u t r e s i s tan c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l a d e  tr a ve l  d i s ta n c e  ≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  a t 1 2 . 3 5  o z )

P u n c tu r e  r e s i s ta n c e M e th o d  A o f AS T M  
F 1 3 4 2 /  F 1 3 4 2 M

P u n c tu r e  fo r c e  ≥ 3 6  N  ( 8 . 0  l b f)

O u te r  b o o t s o l e  a n d  
h e e l s

Ab r a s i o n  r e s i s ta n c e M e th o d  A o f I S O  4 6 4 9  
( S e c ti o n  8 . 1 4 )

Re l a ti ve  vo l u m e  l o s s  ≤ 2 5 0  m m 3

S l i p  r e s i s ta n c e AS T M  F 2 9 1 3  
( S e c ti o n  8 . 6 . 7 )

Coeffcient ≥ 0 . 4 0

F o o twe a r  c o ve r L i q u i d  i n te g r i ty AS T M  D 5 1 5 1  wi th  
modifcations  
( S e c ti o n  8 . 2 . 3 . 2 )

N o  l e a ka g e

F o o twe a r  c o ve r  u p p e r  
m a te r i a l

C u t r e s i s tan c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l a d e  tr a ve l  d i s ta n c e  ≥ 2 0  m m  at 
1 5 0  g  ( 0 . 8  i n .  a t 5 . 2 9  o z )

P u n c tu r e  r e s i s ta n c e M e th o d  A o f AS T M  
F 1 3 4 2 /  F 1 3 4 2 M

P u n c tu r e  fo r c e  ≥ 1 5  N  ( 3 . 8  l b f)

C o l d  te m p e r a tu r e  
b e n d i n g

AS T M  D 7 4 7  
( S e c ti o n  8 . 5 . 1 1 . 1 )

B e n d i n g  m o m e n t ≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

F o o twe a r  c o ve r  we a r  
s u r fa c e

Ab r a s i o n  r e s i s ta n c e AS T M  D 3 8 8 4  
( S e c ti o n  8 . 5 . 9 . 2 )

We a r- th r o u g h  ≥ 3 0 0 0  c yc l e s

S l i p  r e s i s ta n c e AS T M  F 2 9 1 3  
( S e c ti o n  8 . 6 . 7 )

Coeffcient ≥ 0 . 4 0

Optional Flash Fire Protection Requirements

E n s e m b l e O ve r a l l  fash  
p r o te c ti o n

AS T M  F 1 9 3 0  
( S e c ti o n  8 . 4 . 4 )

Afterfame  ti m e s  ≤ 2  s e c o n d s
Te s t s u b j e c t h as  vi s u a l  a c u i ty o f 

2 0 / 3 5  o r  b e tte r  th r o u g h  vi s o r  
a n d  fac e p i e c e  l e n s

B r e a k-o p e n  o f m a te r i a l  o r  s e a m  
≤ 5 1  m m  ( 2 . 0  i n . )

N o  e vi d e n c e  o f d r i p p i n g
P e r c e n t s e c o n d - d e g r e e  a n d  th i r d -

d e g r e e  b o d y b u r n  ar e a  
( o p ti o n al  r e p o r ti n g )

G ar m e n t m a te r i a l H e a t tr a n s fe r  
p e r fo r m a n c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

H T P  r a ti n g  ≥ 8  c al /
c m 2 ( 2 9 . 5  B tu / ft2 )

F l a m e  r e s i s ta n c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s tan c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )
N o  m e l ti n g  o r  d r i p p i n g

Vi s o r  m ate r i a l H e a t tr a n s fe r  
p e r fo r m a n c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

Ave r a g e  H T P  r a ti n g ≥ 8  c a l / c m 2  
( 2 9 . 5  B tu / ft2 )

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )
N o  m e l ti n g  o r  d r i p p i n g

G l o ve  m ate r i a l H e a t tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

Ave r ag e  H T P  r ati n g  ≥ 8  c a l / c m 2  
( 2 9 . 5  B tu / ft2 )

(continues)
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5 . 3 . 3 . 5 . 5    T h e  m a n u fac tu r e r  s h al l  d e s c r i b e ,  i n  th e  te c h n i c al
d ata p a c ka ge ,  th e  typ e  o f s e a m s  o r  m e th o d s  o f attac h m e n t fo r

th e  fo l l o wi n g  g ar m e n t m ate r i a l  a n d  c o m p o n e n t c o m b i n ati o n s ,
i f a p p l i c a b l e :

( 1 ) Gar m e n t m a te r i al –g ar m e n t m a te r i al
( 2 ) Gar m e n t m a te r i al –vi s o r
( 3 ) Gar m e n t m a te r i al –g l o ve
( 4 ) Gar m e n t m a te r i al –fo o twe a r
( 5 ) Gar m e n t m a te r i al –g ar m e n t c l o s u r e
( 6 ) O u te r  c o ve r –o u te r  c o ve r
( 7 ) H o o d  m ate r i a l –vi s o r  m a te r i al
( 8 ) H o o d  m ate r i a l –h o o d  m a te r i al
( 9 ) H o o d  m ate r i a l –g ar m e n t m ate r i a l s

( 1 0 ) S o c k m ate ri al –ga r m e n t m a te r i al  ( i f th e  s o c k m ate r i a l  i s
d i ffe r e n t fr o m  th e  g ar m e n t m a te r i al )

5 . 4  N FPA 1994-Specifc  Re q u i re m e n ts .

5 . 4 . 1  N FPA 1994-Specifc  L ab e l i n g Re q u i re m e n ts .

5 . 4 . 1 . 1  N FPA 1994-Specifc  E n s e m b l e  C o m p l i an c e  S tate m e n ts .

5 . 4 . 1 . 1 . 1    E ac h  p r o te c ti ve  e n s e m b l e  s h al l  h a ve  a t l e as t th e
fo l l o wi n g  c o m p l i a n c e  s tate m e n t o n  th e  p r o d u c t l a b e l  an d  th e

ap p r o p r i a te  n u m b e r  fo r  th e  c l as s  o f th e  e n s e m b l e ,  an d  th e
ap p r o p r i a te  te r m  fo r  th e  typ e  o f e n s e m b l e  i n s e r te d  wh e r e  i n d i ‐

c a te d :

T H I S  C L AS S  [ i n s e r t 1 ,  2 ,  2 R,  3 ,  3 R,  4 ,  4 R,  o r  5  h e r e ]  [ i n s e r t
E N C AP S U L AT I N G o r  N O N E N C AP S U L AT I N G h e r e ]

H AZ ARD O U S  M AT E RI AL S  AN D  C B RN  P RO T E C T I VE
E N S E M B L E  M E E T S  T H E  RE QU I RE M E N T S  O F  N F PA 1 9 9 4 ,

I N C O RP O RAT E D  I N  T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,
F O R T H E  AB O VE  N O T E D  C L AS S .

T H E  T E C H N I C AL  D ATA PAC KAGE  C O N TAI N S  I N F O RM A‐
T I O N  O N  H AZ ARD O U S  M AT E RI AL S  AN D  C B RN  AGE N T S

F O R WH I C H  T H I S  E N S E M B L E  I S  C E RT I F I E D .  C O N S U LT
T H E  T E C H N I C AL  D ATA PAC KAGE  AN D  M AN U FAC T U RE R’ S

I N S T RU C T I O N S  B E F O RE  U S E .
D O  N O T  RE M O VE  T H I S  L AB E L .

5 . 4 . 1 . 1 . 2    Wh e r e  th e  m an u fa c tu r e r  specifes  o u te r  fo o twe a r
e l e m e n t o p ti o n s  as  p e r m i tte d  i n  7 . 4 . 1 0 ,  th e  fo l l o wi n g  ad d i ‐

ti o n a l  l a n gu ag e  s h a l l  b e  p r o vi d e d  as  p a r t o f th e  p r o d u c t l a b e l :

O U T E R B O O T  F O O T WE AR O P T I O N S  WO RN  WI T H  T H I S
E N S E M B L E  M U S T  M E AS U RE  AT  L E AS T  1 4 0  m m  ( 5 . 5  i n . )

H I GH  AN D  B E  C E RT I F I E D  T O  N F PA 1 9 5 1 ,  N F PA 1 9 7 1 ,
N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  N F PA 1 9 9 4 ,  o r  N F PA 1 9 9 9 .

Tab l e  5 . 3 . 3 . 2 ( a)   Continued

E n s e m b l e  o r E n s e m b l e
E l e m e n t

P e r fo r m an c e
Re q u i re m e n t Te s t M e th o d Re q ui re m e n t Re s u l t

F l am e  r e s i s ta n c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )

N o  m e l ti n g  o r  d r i p p i n g

F o o twe ar  m ate r i a l H e at tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

Ave r a g e  H T P  r ati n g  ≥ 8  c a l / c m 2  
( 2 9 . 5  B tu / ft2 )

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )
N o  m e l ti n g  o r  d r i p p i n g

E l a s to m e r i c  I n te r fa c e  
M a te r i al s

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  ≤ 2  s e c o n d s
B u r n  d i s ta n c e  ≤ 1 0 0  m m  ( 4 . 0  i n . )
N o  m e l ti n g  o r  d r i p p i n g

Optional Stealth Performance

E n s e m b l e Ac o u s ti c  s i g n a tu r e S e c ti o n  8 . 7 . 2 Re p o r t o n l y ( d B A)

E ac h  e n s e m b l e  m a te r i a l C o l o r / vi s i b i l i ty S e c ti o n  8 . 7 . 1 Y B r i g h tn e s s  < 2 5
L *  va l u e  < 5 5

Optional Breathability Claim

G a r m e n t ( o r  h o o d )  
m ate r i a l

To ta l  h e a t l o s s M e th o d  C  o f AS T M  
F 1 8 6 8  
( S e c ti o n  8 . 6 . 4 . 1 )

To ta l  h e a t l o s s  ≥ 2 0 0  W/ m 2  ( i f 
b r e a th a b i l i ty i s  c l a i m e d )

Ap p a r e n t i n tr i n s i c  e va p o r ati ve  
r e s i s ta n c e  ( r e p o r t o n l y)

I n tr i n s i c  th e r m a l  r e s i s ta n c e  
( r e p o r t o n l y)

E vap o r a ti ve  r e s i s tan c e M e th o d  B  o f AS T M  
F 1 8 6 8  
( S e c ti o n  8 . 6 . 4 . 2 )

E va p o r a ti ve  r e s i s ta n c e  
≤ 3 0  P a · m 2 / W ( i f b r e a th a b i l i ty i s  

c l a i m e d )
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2 0 2 2  E d i t i o n

5 . 4 . 1 . 1 . 3    C l as s  5  ga r m e n ts  s h a l l  i n c l u d e  th e  fo l l o wi n g
l an g u a ge  as  p a r t o f th e  p r o d u c t l a b e l :

N O T  F O R S T RU C T U RAL  F I RE F I GH T I N G.

5 . 4 . 1 . 1 . 4    C l as s  5  ga r m e n ts  wi th  d e tac h a b l e  l i n e r s  s h a l l  i n c l u d e
th e  fo l l o wi n g  l an g u ag e  as  p ar t o f th e  p r o d u c t l ab e l  o f th e  o u te r

s h e l l :

T H I S  P RO D U C T  I S  N O T  C O M P L I AN T  WI T H  T H E
N F PA 1 9 9 4  C L AS S  5  RE QU I RE M E N T S  U N L E S S  T H E  L I N E R

I S  P RO P E RL Y D E P L O YE D .

5 . 4 . 1 . 2  N FPA 1994-Specifc  G l o ve ,  Fo o twe ar,  an d  H o o d
E l e m e n t C o m p l i an c e  S tate m e n ts .

5 . 4 . 1 . 2 . 1    E ac h  gl o ve ,  fo o twe a r,  an d  h o o d  e l e m e n t s h a l l  h ave  at
l e as t th e  fo l l o wi n g  c o m p l i a n c e  s ta te m e n t o n  th e  p r o d u c t l ab e l
a n d  th e  ap p r o p r i ate  n u m b e r  fo r  th e  c l as s  o f th e  e n s e m b l e  an d

th e  a p p r o p r i a te  te r m  fo r  th e  typ e  o f e l e m e n t i n s e r te d  wh e r e
i n d i c a te d :

T H I S  C L AS S  [ i n s e r t 1 ,  2 ,  2 R,  3 ,  3 R,  4 ,  4 R,  o r  5  h e r e ]  H AZ ARD ‐
O U S  M AT E RI AL S  AN D  C B RN  P RO T E C T I VE  [ i n s e r t th e

e l e m e n t n am e  GL O VE ,  F O O T WE AR,  o r  H O O D  h e r e ]
E L E M E N T  M E E T S  T H E  RE QU I RE M E N T S  O F  N F PA 1 9 9 4 ,

I N C O RP O RAT E D  I N  T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,
F O R T H E  AB O VE  N O T E D  C L AS S .

T H E  T E C H N I C AL  D ATA PAC KAG E  C O N TAI N S  I N F O RM A‐
T I O N  O N  H AZ ARD O U S  M AT E RI AL S  AN D  C B RN  AG E N T S

F O R WH I C H  T H I S  [ i n s e r t th e  e l e m e n t n am e  GL O VE ,  F O O T ‐
WE AR,  o r  H O O D  h e r e ]  E L E M E N T  I S  C E RT I F I E D .  C O N S U LT

T H E  T E C H N I C AL  D ATA PAC KAGE  AN D  M AN U FAC T U RE R’ S
I N S T RU C T I O N S  B E F O RE  U S E .

D O  N O T  RE M O VE  T H I S  L AB E L .

5 . 4 . 1 . 2 . 2    Wh e r e  fo o twe a r  i s  d e s i g n e d  a n d  confgured  i n
ac c o r d an c e  wi th  6 . 1 . 5 . 3 ,  th e  s o c k,  th e  o u te r  b o o t,  an d  th e

i n te g r i ty c o ve r  s h al l  h ave  a t l e a s t th e  fo l l o wi n g  c o m p l i a n c e
s tate m e n t o n  e a c h  c o m p o n e n t,  an d  al l  l e tte r s  s h a l l  b e  a t l e as t
2 . 5  m m  ( 3 ∕3 2  i n . )  h i g h :

T H I S  [ i n s e r t c o m p o n e n t n am e  S O C K,  O U T E R B O O T,  o r
I N T E G RI T Y C O VE R] ,  WH E N  WO RN  WI T H  [ i n s e r t o th e r  two

c o m p o n e n ts ] ,  M E E T S  T H E  H AZ ARD O U S  M AT E RI AL S  AN D
C B RN  F O O T WE AR RE QU I RE M E N T S  O F  C L AS S  [ i n s e r t 1 ,  2 ,

2 R,  3 ,  3 R,  4 ,  4 R,  o r  5  h e r e ]  o f N F PA 1 9 9 4 ,  I N C O RP O RAT E D
I N  T H E  2 0 2 2  E D I T I O N  O F  N F PA 1 9 9 0 ,  F O R T H E  AB O VE

N O T E D  C L AS S .
D O  N O T  RE M O VE  T H I S  L AB E L .

Tab l e  5 . 3 . 3 . 2 ( b )  Fo r m at fo r Re p o r ti n g N FPA 1992-Specifc  Certifcation  P e n e trati o n  Te s t D ata i n  Te c h n i c al  D ata P ac k age

C h e m i c al  ( c o n c e n trati o n )
M i n i m um

Re q u i re m e n t*
G ar m e n t

M ate ri al
G ar m e n t

Vi s o r
G ar m e n t

S e am
I n te r fac e

M ate ri al
G l o ve

M ate ri al

Fo o twe ar
U p p e r

M ate ri al
H o o d

M ate ri al

B u tyl  ac e ta te ,  C AS  
N o .  1 2 3 -8 6 -4 ,  > 9 5 %

P a s s N R

D i m e th yl fo r m am i d e ,  C AS  
N o .  6 8 -1 2 - 2 ,  > 9 5 %

P a s s N R

F u e l  H  ( 4 2 . 5 %  to l u e n e ,  
4 2 . 5 %  i s o o c ta n e ,  1 5 %  
e th a n o l  m i x tu r e ,  v/ v)

P a s s

I s o p r o p yl  a l c o h o l ,  C AS  
N o .  6 7 -6 3 - 0 ,  > 9 1 %

P a s s N R

M e th yl  i s o b u tyl  ke to n e ,  C AS  
N o .  1 0 8 -1 0 -1 ,  > 9 5 %

P a s s

N i tr o b e n z e n e ,  C AS  
N o .  9 8 -9 5 - 3 ,  > 9 5 %

P a s s N R

S o d i u m  h yd r o x i d e ,  C AS  
N o .  1 3 1 0 -7 3 -2 ,  5 0 %

P a s s N R

S o d i u m  h yp o c h l o r i te ,  1 0 % P a s s N R

S u l fu r i c  ac i d ,  C AS  
N o .  7 6 6 4 -9 3 -9 ,  9 3 . 1 %

P a s s

Te tr ac h l o r o e th yl e n e ,  C AS  
N o .  1 2 7 -1 8 -4 ,  > 9 5 %

P a s s N R

N R:  I n d i c a te s  n o  r e q u i r e m e n t fo r  te s ti n g .
* A p as s  r e s u l t i n d i c a te s  n o  l i q u i d  p e n e tr a ti o n  th r o u g h  th e  te s te d  s p e c i m e n s  a fte r  a 1 - h o u r  e x p o s u r e  wi th  1  m i n u te  o f th e  e x p o s u r e  a t 7 . 8  kP a  ( 2 . 0  p s i )
h yd r o s ta ti c  p r e s s u r e .



L AB E L I N G  AN D  I N F O RM AT I O N 1 9 9 0 - 4 1

2 0 2 2  E d i t i o n

5 . 4 . 1 . 3  N FPA 1994-Specifc  E n s e m b l e  O p ti o n al  C o m p l i an c e
S tate m e n ts .

5 . 4 . 1 . 3 . 1    Wh e r e  a p r o te c ti ve  e n s e m b l e  m e e ts  th e  a d d i ti o n al
o p ti o n al  r e q u i r e m e n ts  fo r  fash  fre  p r o te c ti o n ,  th e  p r o te c ti ve

e n s e m b l e  s h al l  h ave  th e  fo l l o wi n g a d d i ti o n al  c o m p l i an c e  s ta te ‐
m e n t as  p ar t o f th e  p r o d u c t l ab e l ,  an d  a l l  l e tte r s  s h al l  b e  at l e as t

2 . 5  m m  ( 3 ∕3 2  i n . )  h i g h :

T H I S  E N S E M B L E  H AS  B E E N  C E RT I F I E D  F O R L I M I T E D
F L AS H  F I RE  P RO T E C T I O N  E S C AP E  O N L Y I N  T H E  E VE N T

O F  A F L AS H  F I RE .
D O  N O T  RE M O VE  T H I S  L AB E L .

5 . 4 . 1 . 3 . 2    Wh e r e  th e  p r o te c ti ve  e n s e m b l e  h as  al s o  b e e n  e va l u ‐
a te d  to  th e  o p ti o n a l  s te a l th  r e q u i r e m e n ts ,  th e  p r o te c ti ve

e n s e m b l e  s h al l  h ave  th e  fo l l o wi n g  ad d i ti o n a l  s tate m e n t as  p ar t
o f th e  p r o d u c t l a b e l ,  an d  al l  l e tte r s  s h a l l  b e  a t l e as t 2 . 5  m m  ( 3 ∕3 2

i n . )  h i g h :

T H I S  E N S E M B L E  H AS  B E E N  E VAL UAT E D  T O  T H E
O P T I O N AL  S T E ALT H  RE QU I RE M E N T S  O F  T H I S  S TAN D ‐

ARD .  RE F E R T O  T H E  T E C H N I C AL  D ATA PAC KAGE  F O R
S P E C I F I C  I N F O RM AT I O N .

D O  N O T  RE M O VE  T H I S  L AB E L .

5 . 4 . 1 . 4 *    Wh e r e  d e ta c h ab l e  c o m p o n e n ts  o f a n  e n s e m b l e  o r
e n s e m b l e  e l e m e n t m u s t b e  wo r n  wi th  th e  e n s e m b l e  o r  e n s e m ‐

b l e  e l e m e n t i n  o r d e r  to  b e  c o m p l i a n t wi th  th i s  s tan d ar d  o r  an y
o p ti o n al  r e q u i r e m e n ts  o f th i s  s tan d ar d ,  at l e as t th e  fo l l o wi n g

s tate m e n t an d  i n fo r m a ti o n  s h al l  a l s o  b e  p r i n te d  l e gi b l y o n  th e
p r o d u c t l ab e l  o f th e  e n s e m b l e  e l e m e n t th a t r e q u i r e s  an  ad d i ‐
ti o n a l  c o m p o n e n t wi th  al l  l e tte r s  at l e as t 1 . 6  m m  ( 1 ∕1 6  i n . )  h i g h
a n d  fo l l o wi n g  th e  p r o d u c t c o m p l i an c e  s ta te m e n t o n  th e  l ab e l ,

th e  a p p r o p r i ate  te r m  i n s e r te d  wh e r e  i n d i c a te d ,  an d  th e  d e ta c h ‐
ab l e  c o m p o n e n t( s )  l i s te d  b y typ e ,  identifcation,  an d  h o w p r o p ‐

e r l y wo r n :

F O R C O M P L I AN C E  WI T H  N F PA 1 9 9 4 ,  T H E  F O L L O WI N G
AD D I T I O N AL  C O M P O N E N T S  M U S T  B E  WO RN  I N

C O N J U N C T I O N  WI T H  T H I S  H AZ ARD O U S  M AT E RI AL S
AN D  C B RN  P RO T E C T I VE  [ i n s e r t th e  te r m  E N S E M B L E  o r

E N S E M B L E  E L E M E N T  h e r e ] :

[ l i s t d e ta c h ab l e  c o m p o n e n ts  h e r e ]

5 . 4 . 1 . 4 . 1    T h e  m a n u fac tu r e r  s h al l  b e  p e r m i tte d  to  l i s t th e
d e ta c h ab l e  c o m p o n e n ts  i n  th e  te c h n i c a l  d a ta  p ac ka ge  b y

p r o vi d i n g an  ad d i ti o n al  s tate m e n t o n  th e  l ab e l  specifed  i n
5 . 4 . 1 . 4  a s  fo l l o ws :

S E E  T E C H N I C AL  D ATA PAC KAG E  F O R A L I S T  O F  D E TAC H ‐
AB L E  C O M P O N E N T S .

5 . 4 . 1 . 4 . 2    D e tac h a b l e  c o m p o n e n ts  specifed  i n  5 . 4 . 1 . 4  s h a l l
m e e t th e  l ab e l  r e q u i r e m e n ts  specifed  i n  AS T M  F 1 3 0 1 ,  Standard
Practice for Labeling Chemical Protective Clothing,  a n d  th e  r e q u i r e ‐

m e n ts  o f 5 . 1 . 1 . 1  th r o u g h  5 . 1 . 1 . 5 .

5 . 4 . 2  N FPA 1994-Specifc  U s e r I n fo r m ati o n  Re q ui re m e n ts .
( Re s e r ve d )

5 . 4 . 3  N FPA 1994-Specifc  Te c h n i c al  D ata P ac k age  Re q u i re ‐
m e n ts .

5 . 4 . 3 . 1 *    T h e  m a n u fac tu r e r  s h al l  fu r n i s h  a te c h n i c al  d ata p ac k‐
ag e  fo r  th e  h a z a r d o u s  m a te r i al s  an d  C B RN  p r o te c ti ve  e n s e m b l e

a n d  e n s e m b l e  e l e m e n ts  u p o n  th e  r e q u e s t o f th e  p u r c h a s e r.

5 . 4 . 3 . 2 *    T h e  te c h n i c al  d a ta  p ac kag e  s h al l  c o n tai n  a l l  d o c u ‐
m e n tati o n  r e q u i r e d  b y th i s  s tan d ar d  an d  th e  val u e s  o b ta i n e d

fr o m  th e  i n i ti al  certifcation  s h o wi n g  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 C h a p te r  7  i n  th e  c u r r e n t e d i ti o n  o f th i s  s tan d ‐

a r d  u s i n g th e  r e p o r ti n g  fo r m ats  p r o vi d e d  i n  Ta b l e  5 . 4 . 3 . 2 ( a)
an d  Ta b l e  5 . 4 . 3 . 2 ( b )  fo r  e ac h  e n s e m b l e ,  e n s e m b l e  e l e m e n t,
m a te r i al ,  o r  c o m p o n e n t,  as  ap p l i c a b l e .

5 . 4 . 3 . 2 . 1    T h e  te c h n i c al  d ata p ac ka ge  i n fo r m ati o n  s h al l  i n d i ‐
c a te  “ P a s s ”  fo r  th o s e  r e q u i r e m e n ts  wh e r e  th e r e  i s  n o  q u an ti ta‐

ti ve  val u e  r e p o r te d  an d  “ N R ( N o  Re q u i r e m e n t) ”  fo r  specifc
r e q u i r e m e n ts  th at d o  n o t ap p l y to  th e  p r o te c ti ve  e n s e m b l e .

5 . 4 . 3 . 2 . 2    T h e  m a n u fac tu r e r  s h a l l  b e  p e r m i tte d  to  m a ke  m o d i ‐
fcations  i n  th e  tab u l ar  fo r m at i n  o r d e r  to  ac c o m m o d ate
specifc  p r o d u c t fe atu r e s  o r  a d d i ti o n al  m ate r i al s  as  a p p l i c ab l e

to  th e  certifed  p r o d u c t.

5 . 4 . 3 . 3 *    I n  th e  te c h n i c al  d a ta  p ac ka ge ,  th e  m a n u fac tu r e r  s h a l l
d e s c r i b e  th e  h az ar d o u s  m ate r i a l s  a n d  C B RN  p r o te c ti ve  e n s e m ‐

b l e  an d  e n s e m b l e  e l e m e n ts  i n  te r m s  o f m an u fa c tu r e r  tr ad e
n am e ,  m o d e l  n u m b e r,  m a n u fac tu r e r  r e p l a c e a b l e  c o m p o n e n ts ,

a va i l ab l e  o p ti o n s ,  a c c e s s o r i e s ,  te s ti n g  d e vi c e s ,  an d  s i z e s .

5 . 4 . 3 . 3 . 1    D e s c r i p ti o n s  o f s i z e  s h a l l  i n c l u d e  th e  r an g e  i n  h e i g h t
a n d  we i g h t fo r  p e r s o n s  ftting  e a c h  p a r ti c u l a r  s i z e  ( fo r  e n s e m ‐

b l e s )  o r  s i z e s  i n  ac c o r d a n c e  wi th  C h ap te r  6  ( fo r  gl o ve ,  h o o d ,
an d  fo o twe a r  e l e m e n ts ) .

5 . 4 . 3 . 3 . 2    D e s c r i p ti o n s  al s o  s h a l l  p r o vi d e  i n fo r m ati o n  to  th e
we ar e r  as  to  wh e th e r  th e s e  s i z e s  a p p l y to  p e r s o n s  we a r i n g  S C B A

o r  o th e r  r e s p i r ato r s ,  h a r d  h ats ,  c o m m u n i c a ti o n s  d e vi c e s ,  an d
o th e r  s i m i l ar  e q u i p m e n t.

5 . 4 . 3 . 4  N FPA 1994-Specifc  G ar m e n t M ate ri al  an d  C o m p o n e n t
D e s c ri p ti o n s .

5 . 4 . 3 . 4 . 1    Wh e r e  specifc  c l o th i n g  i te m s  a n d  e q u i p m e n t a r e
r e q u i r e d  fo r  c e r ti fyi n g  h az ar d o u s  m ate r i al s  an d  C B RN  p r o te c ‐

ti ve  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts  as  c o m p l i an t to  th i s
s tan d ar d ,  th e  m an u fac tu r e r  s h al l  l i s t th e s e  c l o th i n g i te m s  an d
e q u i p m e n t i n  th e  te c h n i c al  d ata p ac ka ge .

5 . 4 . 3 . 4 . 2    T h e  m a n u fac tu r e r  s h al l  p r o vi d e ,  i n  th e  te c h n i c al
d ata p ac kag e ,  th e  l i s t a n d  d e s c r i p ti o n s  o f th e  fo l l o wi n g h az ar d ‐

o u s  m ate r i a l s  an d  C B RN  p r o te c ti ve  e n s e m b l e  m ate r i a l s  an d
e n s e m b l e  e l e m e n ts ,  wh e r e  a p p l i c a b l e :

( 1 ) Gar m e n t m a te r i al
( 2 ) Vi s o r  m a te r i al
( 3 ) Gl o ve  m a te r i al  a n d  typ e  o f a ttac h m e n t
( 4 ) F o o twe a r  m a te r i al  a n d  typ e  o f a ttac h m e n t
( 5 ) H o o d  m ate r i a l  an d  typ e  o f attac h m e n t
( 6 ) Z i p p e r / c l o s u r e  typ e  an d  m ate r i a l s
( 7 ) M ate r i a l  s e am  typ e s  an d  c o m p o s i ti o n
( 8 ) E x h au s t va l ve  typ e ( s )  a n d  m ate r i al ( s )
( 9 ) E x te r n a l  ftting  typ e ( s )  an d  m ate r i a l ( s )

( 1 0 ) E x te r n a l  i n te r fac e  typ e ( s )  an d  m ate r i a l ( s )
( 1 1 ) O u te r  g ar m e n t,  g l o ve ,  o r  fo o twe ar  m ate r i al ( s )
( 1 2 ) M an u fa c tu r e r  a n d  specifc  m o d e l  o f r e s p i r ato r ( s )  te s te d

wi th  th e  e n s e m b l e
( 1 3 ) Typ e  o r  s tyl e  o f h e a d  p r o te c ti o n  a c c o m m o d ate d  wi th i n

th e  ga r m e n t

5 . 4 . 3 . 4 . 3    Al l  d e s c r i p ti o n s  o f m ate r i a l  c o m p o s i ti o n  s h al l  s p e c i fy
e i th e r  th e  g e n e r i c  m ate r i al  n am e s  o r,  i f th e  c o m p o s i ti o n  o f th e

m a te r i al  i s  p r o p r i e ta r y,  tr ad e  n a m e s .  F o r  s e p a r ate  i te m s  o r
d e tac h ab l e  c o m p o n e n ts ,  th e  d e s c r i p ti o n  s h al l  a l s o  i n c l u d e  th e
m a n u fac tu r e r  an d  s tyl e  o r  m o d e l  n u m b e r.
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Tab l e  5 . 4 . 3 . 2 ( a)  Fo r m at fo r Re p o r ti n g N FPA 1994-Specifc  Certifcation  Te s t D ata i n  Te c h n i c al  D ata P ac k age

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

E n s e m b l e O ve r al l  i n war d  
l e akag e

S e c ti o n  8 . 2 . 2 . 2 PPDFsys ≥ 4 4 1 PPDFsys ≥ 3 2 8 PPDFsys ≥ 3 5

PPDFi ( l o c al )  
≥ 8 7 1

PPDFi ( l o c al )  
≥ 4 8 1

PPDFi ( l o c al )  ≥ 8 0 I n d i c ate  l o we s t 
a ve r a ge  val u e  
a n d  i ts  
l o c a ti o n .

L i q u i d ti g h t 
i n te gr i ty

AS T M  F 1 3 5 9 /
F 1 3 5 9 M  
( S e c ti o n  8 . 2 . 3 )

F 1 3 5 9 M  
( S e c ti o n  8 . 2 . 3 )

N o  l i q u i d  
p e n e tr a ti o n  i n  
2 0  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
2 0  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
8  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
4  m i n u te s

N o  l i q u i d  
ac c u m u l ati o n  
i n  o u te r  gl o ve s

N o  l i q u i d  
ac c u m u l ati o n  
i n  o u te r  gl o ve s

N o  l i q u i d  
a c c u m u l a ti o n  
i n  o u te r  g l o ve s

N o  l i q u i d  
a c c u m u l a ti o n  
i n  o u te r  g l o ve s

N o  l i q u i d  
ac c u m u l ati o n  
i n  o u te r  b o o ts

N o  l i q u i d  
ac c u m u l ati o n  
i n  o u te r  b o o ts

N o  l i q u i d  
ac c u m u l ati o n  
i n  o u te r  b o o ts

N o  l i q u i d  
a c c u m u l a ti o n  
i n  o u te r  b o o ts

N o  l i q u i d  i n s i d e  
e n s e m b l e  n e x t 
to  e x h au s t 
val ve s

N o  l i q u i d  i n s i d e  
e n s e m b l e  n e x t 
to  e x h au s t 
val ve s

N o  l i q u i d  i n s i d e  
e n s e m b l e  n e x t 
to  e x h au s t 
val ve s

N o  l i q u i d  i n s i d e  
e n s e m b l e  n e x t 
to  e x h au s t 
val ve s

P ar ti c l e  i n war d  
l e akag e

S e c ti o n  8 . 2 . 4 N o  vi s i b l e  
p a r ti c u l a te  o n  
te s t s u b j e c t;  
O R n o  s am p l e  
ar e a  wi th  
p a r ti c u l a te  
≥ 6 . 0  μ g / c m 2

O ve r al l  
e n s e m b l e  
fu n c ti o n  an d  
i n te g r i ty

AS T M  F 1 1 5 4 / AS T M  
F 1 3 5 9 / F 1 3 5 9 M  
( S e c ti o n  8 . 6 . 1 )

N o  l i q u i d  
p e n e tr ati o n  i n  
2 0  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
2 0  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
8  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
4  m i n u te s

Te s t s u b j e c t 
c o m p l e te s  
tas ks  wi th i n  
2 0  m i n u te s

Te s t s u b j e c t 
c o m p l e te s  
tas ks  wi th i n  
2 0  m i n u te s

Te s t s u b j e c t 
c o m p l e te s  
tas ks  wi th i n  
1 5  m i n u te s

Te s t s u b j e c t 
c o m p l e te s  
tas ks  wi th i n  
1 5  m i n u te s

Ac c o m m o d ate s  
h e ad  
p r o te c ti o n  
d e vi c e s  
m e e ti n g  
AN S I / I S E A 
Z 8 9 . 1  ( Typ e  1 ,  
C l as s  G)

Ac c o m m o d ate s  
h e a d  
p r o te c ti o n  
d e vi c e s  
m e e ti n g  
AN S I / I S E A 
Z 8 9 . 1  ( Typ e  1 ,  
C l as s  G)

Ac c o m m o d a te s  
h e a d  
p r o te c ti o n  
d e vi c e s  
m e e ti n g  
AN S I / I S E A 
Z 8 9 . 1  ( Typ e  1 ,  
C l as s  G)

Ac c o m m o d a te s  
h e a d  
p r o te c ti o n  
d e vi c e s  
m e e ti n g  
AN S I / I S E A 
Z 8 9 . 1  ( Typ e  1 ,  
C l as s  G)

Te s t s u b j e c t h as  
vi s u al  ac u i ty o f 
2 0 / 3 5  o r  
b e tte r  
th r o u g h  
fac e p i e c e  l e n s  
a n d  vi s o r

Te s t s u b j e c t h a s  
vi s u al  ac u i ty o f 
2 0 / 3 5  o r  
b e tte r  
th r o u g h  
fac e p i e c e  l e n s  
a n d  vi s o r

Te s t s u b j e c t h a s  
vi s u al  ac u i ty o f 
2 0 / 3 5  o r  
b e tte r  
th r o u g h  
fac e p i e c e  l e n s  
a n d  vi s o r

Te s t s u b j e c t h a s  
vi s u al  ac u i ty o f 
2 0 / 3 5  o r  
b e tte r  
th r o u g h  
fac e p i e c e  l e n s  
a n d  vi s o r

Te s t s u b j e c t 
identifes  
th r e e  o f fo u r  
l e tte r s  o n  te s t 
s i g n

Te s t s u b j e c t 
identifes  
th r e e  o f fo u r  
l e tte r s  o n  te s t 
s i g n

Te s t s u b j e c t 
identifes  
th r e e  o f fo u r  
l e tte r s  o n  te s t 
s i g n

Te s t s u b j e c t 
identifes  
th r e e  o f fo u r  
l e tte r s  o n  te s t 
s i g n

T i m e  to  r e m o ve  
h an d s  fr o m  
an d  r e i n s e r t 
h an d s  i n  
g l o ve s  5  ti m e s  
≤ 2 . 5  m i n u te s

T i m e  to  r e m o ve  
h an d s  fr o m  
an d  r e i n s e r t 
h an d s  i n  
g l o ve s  5  ti m e s  
≤ 2 . 5  m i n u te s

T i m e  to  r e m o ve  
h a n d s  fr o m  
a n d  r e i n s e r t 
h a n d s  i n  
g l o ve s  5  ti m e s  
≤ 2 . 5  m i n u te s

T i m e  to  r e m o ve  
h a n d s  fr o m  
a n d  r e i n s e r t 
h a n d s  i n  
g l o ve s  5  ti m e s  
≤ 2 . 5  m i n u te s

Gar m e n t 
c l o s u r e s  
r e m ai n  
e n g ag e d

Gar m e n t 
c l o s u r e s  
r e m ai n  
e n g ag e d

Gar m e n t 
c l o s u r e s  
r e m ai n  
e n g ag e d

Gar m e n t 
c l o s u r e s  
r e m ai n  
e n g ag e d

P r o te c ti ve  fap  
s ta ys  r e m ai n  
c l o s e d

P r o te c ti ve  fap  
s ta ys  r e m ai n  
c l o s e d

P r o te c ti ve  fap  
s ta ys  r e m ai n  
c l o s e d

P r o te c ti ve  fap  
s tays  r e m ai n  
c l o s e d

(continues)
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Tab l e  5 . 4 . 3 . 2 ( a)   Continued

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

Airfow c ap ac i ty S e c ti o n  8 . 6 . 2 I n te r n al  g ar m e n t 
p r e s s u r e  
≤ 1 5 0  m m  
( 6  i n . )  wa te r  
g au ge

N o  l i q u i d  
p e n e tr a ti o n  i n  
2 0  m i n u te s

E x h au s t val ve I n war d  l e akag e S e c ti o n  8 . 6 . 3 L e akag e  r ate  
≤ 3 0  m L / m i n  
( 1 . 8 3  i n . 3 /
m i n )

L e akag e  r ate  
≤ 3 0  m L / m i n  
( 1 . 8 3  i n . 3 /
m i n )

L e akag e  r ate  
≤ 3 0  m L / m i n  
( 1 . 8 3  i n . 3 /
m i n )

L e akag e  r ate  
≤ 3 0  m L / m i n  
( 1 . 8 3  i n . 3 /
m i n )

M o u n ti n g  
s tr e n g th

S e c ti o n  8 . 5 . 4 S tr e n g th  > 1 3 5  N  
( 3 0  l b f)

S tr e n g th  > 1 3 5  N  
( 3 0  l b f)

S tr e n g th  > 1 3 5  N  
( 3 0  l b f)

S tr e n g th  > 1 3 5  N  
( 3 0  l b f)

E x te r n al  ftting I n s tal l ati o n  
e ffe c t o n  
i n te g r i ty

AS T M  F 1 0 5 2  
( S e c ti o n  8 . 2 . 1 )

E n d i n g  ga r m e n t 
p r e s s u r e  
≥ 8 0  m m  ( 3  
5 / 3 2  i n . )  
wate r  g au g e

N o  l i q u i d  
p e n e tr ati o n  i n  
2 0  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
8  m i n u te s

N o  l i q u i d  
p e n e tr ati o n  i n  
4  m i n u te s

P u l l - o u t s tr e n g th  
( te th e r e d  
a p p l i c ati o n s )

S e c ti o n  8 . 5 . 5 S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

P u l l - o u t s tr e n g th  
( n o n - te th e r e d  
a p p l i c ati o n s )

S e c ti o n  8 . 5 . 5 S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

S tr e n g th  
> 1 0 0 0  N  
( 2 2 5  l b f)

Garm e n t m ate r i al To x i c  i n d u s tr i a l  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s tar d  
( H D )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S o m an  ( GD )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  
( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

L o w vap o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s tan c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

L i q u i d  r e p e l l e n c y I S O  6 5 3 0  
( S e c ti o n  8 . 3 . 5 )

I n d e x  o f 
r e p e l l e n c y 
≥ 8 0  p e r c e n t

F l am e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

N o  m e l ti n g  an d  
d r i p p i n g

B u r s t s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  8 . 5 . 1 )

S tr e n gth  > 2 0 0  N  
( 4 5  l b f)

S tr e n gth  > 1 5 6  N  
( 3 5  l b f)

S tr e n gth  > 1 4 5  N  
( 2 5  l b f)

S tr e n gth  > 1 4 5  N  
( 2 5  l b f)

2 R:  S tr e n gth  
> 2 0 0  N  
( 4 5  l b f)

3 R:  S tr e n gth  
> 1 5 6  N  
( 3 5  l b f)

4 R:  S tr e n gth  
> 1 5 6  N  
( 3 5  l b f)

P u n c tu r e  
p r o p ag ati o n  
te ar  r e s i s ta n c e

AS T M  D 2 5 8 2  
( S e c ti o n  8 . 5 . 2 )

Te ar  r e s i s tan c e  
≥ 4 9  N  ( 1 1  l b f)

Te a r  r e s i s tan c e  
≥ 3 1  N  ( 7  l b f)

Te a r  r e s i s tan c e  
≥ 2 5  N  ( 5 . 6  l b f)

Te a r  r e s i s tan c e  
≥ 2 5  N  ( 5 . 6  l b f)

2 R:  Te ar  
r e s i s tan c e  
≥ 4 9  N  ( 1 1  l b f)

3 R:  Te a r  
r e s i s tan c e  
≥ 3 1  N  ( 7  l b f)

4 R:  Te a r  
r e s i s tan c e  
≥ 3 1  N  ( 7  l b f)

(continues)



P RO T E C T I VE  E N S E M B L E S  F O R H AZ ARD O U S  M AT E RI AL S  AN D  C B RN  O P E RAT I O N S1 9 9 0 - 4 4

2 0 2 2  E d i t i o n

Tab l e  5 . 4 . 3 . 2 ( a)   Continued

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

C o l d  
te m p e r atu r e  
b e n d i n g

AS T M  D 7 4 7  
( S e c ti o n  8 . 5 . 1 1 . 1 )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

To ta l  h e at l o s s M e th o d  C  o f AS T M  
F 1 8 6 8  
( S e c ti o n  8 . 6 . 4 . 1 )

To tal  h e at l o s s  
≥ 2 0 0  W/ m 2  ( i f 

b r e ath ab i l i ty i s  
c l ai m e d )

To ta l  h e at l o s s  
≥ 2 0 0  W/ m 2

To ta l  h e at l o s s  
≥ 4 5 0  W/ m 2

To ta l  h e at l o s s  
≥ 3 2 5  W/ m 2

E vap o r ati ve  
r e s i s tan c e

M e th o d  B  o f AS T M  
F 1 8 6 8  
( S e c ti o n  8 . 6 . 4 . 2 )

E vap o r ati ve  
r e s i s tan c e  
≤ 3 0  P a· m 2 / W 

( i f 
b r e ath ab i l i ty i s  
c l ai m e d )

E vap o r ati ve  
r e s i s tan c e  
≤ 3 0  P a· m 2 / W

E vap o r ati ve  
r e s i s tan c e  
≤ 3 0  P a· m 2 / W

E vap o r ati ve  
r e s i s tan c e  
≤ 3 0  P a· m 2 / W

Gar m e n t s e am To x i c  i n d u s tr i a l  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s tar d  
( H D )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

S o m an  ( GD )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  
( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

L o w va p o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s tan c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr a ti o n  
i n  1  h o u r

N o  p e n e tr a ti o n  
i n  1  h o u r

N o  p e n e tr a ti o n  
i n  1  h o u r

S e am  s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  8 . 5 . 3 )

S tr e n g th  > 6 7  N /
2 5  m m  
( 1 5  i n . · l b f)

S tr e n g th  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

S tr e n g th  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

S tr e n g th  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

Gar m e n t c l o s u r e C l o s u r e  s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  8 . 5 . 3 )

S tr e n gth  > 6 7  N /
2 5  m m  
( 1 5  i n . · l b f)

S tr e n gth  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

S tr e n g th  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

S tr e n g th  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

Vi s o r  m ate r i al To x i c  i n d u s tr i al  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s tar d  
( H D )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S o m an  ( GD )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  
( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

(continues)
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2 0 2 2  E d i t i o n

Tab l e  5 . 4 . 3 . 2 ( a)   Continued

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

L o w vap o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s ta n c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

F l am e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

N o  m e l ti n g  an d  
d r i p p i n g

Vi s o r  h i gh - m a s s  
i m p ac t 
r e s i s tan c e

S e c ti o n  8 . 5 . 1 0 N o  fu l l -th i c kn e s s  
c r ac ks ,  h o l e s ,  
o r  fr ac tu r e s

N o  fu l l -th i c kn e s s  
c r ac ks ,  h o l e s ,  
o r  fr ac tu r e s

N o  fu l l -th i c kn e s s  
c r ac ks ,  h o l e s ,  
o r  fr ac tu r e s

N o  fu l l -th i c kn e s s  
c r ac ks ,  h o l e s ,  
o r  fr ac tu r e s

C o l d  
te m p e r atu r e  
b e n d i n g

S e c ti o n  8 . 5 . 1 1 . 2 N o  c r ac ki n g  o r  
e vi d e n c e  o f 
vi s u al  d am age

N o  c r ac ki n g  o r  
e vi d e n c e  o f 
vi s u al  d am a ge

N o  c r ac ki n g  o r  
e vi d e n c e  o f 
vi s u al  d am a ge

N o  c r ac ki n g  o r  
e vi d e n c e  o f 
vi s u al  d am a ge

Vi s o r  s e am To x i c  i n d u s tr i a l  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s tar d  
( H D )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S o m an  ( GD )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  
( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

L o w vap o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s tan c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr a ti o n  
i n  1  h o u r

N o  p e n e tr a ti o n  
i n  1  h o u r

S e am  s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  8 . 5 . 3 )

S tr e n gth  > 6 7  N /
2 5  m m  
( 1 5  i n . · l b f)

S tr e n gth  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

S tr e n gth  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

S tr e n gth  > 3 4  N /
2 5  m m  
( 7 . 6  i n . · l b f)

E l as to m e r i c  
i n te r fac e  

m ate r i al

To x i c  i n d u s tr i al  
c h e m i c al  
p e r m e ati o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s tar d  
( H D )  
p e r m e ati o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

S o m an  ( GD )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  
( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

(continues)
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2 0 2 2  E d i t i o n

Tab l e  5 . 4 . 3 . 2 ( a)   Continued

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

L o w vap o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s ta n c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

E l o n g ati o n M e th o d  A o f AS T M  
D 4 1 2  
( S e c ti o n  8 . 5 . 6 )

E l o n ga ti o n  a t 
r u p tu r e  
≥ 1 2 5  p e r c e n t

E l o n ga ti o n  a t 
r u p tu r e  
≥ 1 2 5  p e r c e n t

E l o n ga ti o n  a t 
r u p tu r e  
≥ 1 2 5  p e r c e n t

E l o n g ati o n  at 
r u p tu r e  
≥ 1 2 5  p e r c e n t

C u t r e s i s tan c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
5 0  g  ( 0 . 8  i n .  a t 
1 . 7 6  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
5 0  g  ( 0 . 8  i n .  a t 
1 . 7 6  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
5 0  g  ( 0 . 8  i n .  a t 
1 . 7 6  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
5 0  g  ( 0 . 8  i n .  a t 
1 . 7 6  o z )

P u n c tu r e  
r e s i s tan c e

M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M  
( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  
≥ 2 2  N  ( 5  l b f)

P u n c tu r e  fo r c e  
≥ 2 2  N  ( 5  l b f)

P u n c tu r e  fo r c e  
≥ 2 2  N  ( 5  l b f)

P u n c tu r e  fo r c e  
≥ 2 2  N  ( 5  l b f)

U l ti m ate  te n s i l e  
s tr e n gth

M e th o d  A o f AS T M  
D 4 1 2  
( S e c ti o n  8 . 5 . 6 )

S tr e n g th  ≥ 4  M P a 
( 5 8 0  p s i )

S tr e n g th  ≥ 4  M P a 
( 5 8 0  p s i )

S tr e n g th  ≥ 4  M P a 
( 5 8 0  p s i )

S tr e n g th  ≥ 4  M P a 
( 5 8 0  p s i )

C o l d  
te m p e r atu r e  
b e n d i n g

AS T M  D 7 4 7  
( S e c ti o n  8 . 5 . 1 1 . 1 )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

Gl o ve s L i q u i d ti g h t 
i n te g r i ty

AS T M  D 5 1 5 1  wi th  
modifcations  
( S e c ti o n  8 . 2 . 3 . 2 )

N o  l e a ka ge N o  l e a ka ge N o  l e a ka ge N o  l e akag e N o  l e akag e

D e x te r i ty AS T M  F 2 0 1 0 /
F 2 0 1 0 M  
( S e c ti o n  8 . 6 . 5 )

P e r c e n t i n c r e as e  
i n  b ar e -
h an d e d  
c o n tr o l  
≤ 3 0 0  p e r c e n t

P e r c e n t i n c r e a s e  
i n  b ar e -
h an d e d  
c o n tr o l  
≤ 3 0 0  p e r c e n t

P e r c e n t i n c r e a s e  
i n  b ar e -
h an d e d  
c o n tr o l  
≤ 2 0 0  p e r c e n t

P e r c e n t i n c r e a s e  
i n  b ar e -
h an d e d  
c o n tr o l  
≤ 2 0 0  p e r c e n t

P e r c e n t i n c r e a s e  
i n  b ar e -
h an d e d  
c o n tr o l  
≤ 3 0 0  p e r c e n t

Gl o ve  m ate r i al To x i c  i n d u s tr i al  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g/ m 2  (frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s tar d  
( H D )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S o m an  ( GD )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  
( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

L o w vap o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s tan c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

F l am e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

N o  m e l ti n g
C u t r e s i s ta n c e AS T M  F 1 7 9 0  

( S e c ti o n  8 . 5 . 7 )
B l ad e  tr ave l  

d i s ta n c e  
≥ 2 0  m m  at 
7 5  g  ( 0 . 8  i n .  at 
2 . 6 4  o z )

B l ad e  tr ave l  
d i s ta n c e  
≥ 2 0  m m  at 
7 5  g  ( 0 . 8  i n .  at 
2 . 6 4  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
5 0  g  ( 0 . 8  i n .  at 
1 . 7 6  o z )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
5 0  g  ( 0 . 8  i n .  at 
1 . 7 6  o z )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
1 5 0  g  ( 0 . 8  i n .  
at 5 . 2 9  o z )

P u n c tu r e  
r e s i s tan c e

M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M  
( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  
≥ 1 5  N  ( 3 . 8  l b f)

P u n c tu r e  fo r c e  
≥ 1 5  N  ( 3 . 8  l b f)

P u n c tu r e  fo r c e  
≥ 9  N  ( 2  l b f)

P u n c tu r e  fo r c e  
≥ 9  N  ( 2  l b f)

P u n c tu r e  fo r c e  
≥ 2 2  N  ( 5  l b f)

(continues)



L AB E L I N G  AN D  I N F O RM AT I O N 1 9 9 0 - 4 7

2 0 2 2  E d i t i o n

Tab l e  5 . 4 . 3 . 2 ( a)   Continued

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

C o l d  
te m p e r atu r e  
b e n d i n g

AS T M  D 7 4 7 B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

F u l l  fo o twe ar L i q u i d ti g h t 
i n te g r i ty

S e c ti o n  8 . 2 . 3 . 3 N o  l e akag e N o  l e akag e N o  l e akag e N o  l e akag e N o  l e akag e

I m p a c t,  
c o m p r e s s i o n ,  
a n d  s o l e  
p u n c tu r e  
r e s i s tan c e

AS T M  F 2 4 1 2 F o o twe ar  m e e ts  
AS T M  F 2 4 1 3  
c r i te r i a

F o o twe ar  m e e ts  
AS T M  F 2 4 1 3  
c r i te r i a

F o o twe ar  m e e ts  
AS T M  F 2 4 1 3  
c r i te r i a

F u l l  fo o twe ar  
u p p e r  m ate r i al

To x i c  i n d u s tr i a l  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s tar d  
( H D )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

S o m an  ( GD )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  
( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

L o w va p o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s tan c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr a ti o n  
i n  1  h o u r

N o  p e n e tr a ti o n  
i n  1  h o u r

N o  p e n e tr a ti o n  
i n  1  h o u r

F l am e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

N o  m e l ti n g  an d  
d r i p p i n g

C u t r e s i s tan c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

P u n c tu r e  
r e s i s tan c e

M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M  
( S e c ti o n  8 . 5 . 8 . 1 )

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

F u l l  fo o twe ar  
s o l e s  an d  h e e l s

Ab r as i o n  
r e s i s tan c e

M e th o d  A o f I S O  
4 6 4 9  
( S e c ti o n  8 . 5 . 9 . 2 )

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

S l i p  r e s i s tan c e AS T M  F 2 9 1 3  
( S e c ti o n  8 . 6 . 7 )

Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0

S o c k To x i c  i n d u s tr i al  
c h e m i c al  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  

( 1  h o u r ) ;  ≤ 2 . 0  
μ g / m 2  (frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

S u l fu r  m u s ta r d  
( H D )  
p e r m e ati o n  
r e s i s tan c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l ati ve  
p e r m e a ti o n  
≤ 4 . 0  μ g / m 2  
( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 4 . 0  μ g / m 2  

( 1  h o u r ) ;  
≤ 1 . 3 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Tab l e  
5 . 4 . 3 . 2 ( b )

(continues)
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Tab l e  5 . 4 . 3 . 2 ( a)   Continued

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

S o m an  ( GD )  
p e r m e ati o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 2 C u m u l a ti ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

C u m u l ati ve  
p e r m e ati o n  
≤ 1 . 2 5  μ g / m 2  

( 1  h o u r ) ;  
≤ 0 . 4 3  μ g / m 2  
(frst 
1 5  m i n u te s )

S e e  Ta b l e  
5 . 4 . 3 . 2 ( b )

L o w va p o r  
p r e s s u r e  
c h e m i c al  
p e r m e ati o n  
r e s i s ta n c e

S e c ti o n  8 . 3 . 1 . 3 C u m u l a ti ve  
p e r m e ati o n  
≤ 6 . 0  μ g / m 2  
( 1  h o u r )

Vi r al  p e n e tr ati o n  
r e s i s tan c e

AS T M  F 1 6 7 1  
( S e c ti o n  8 . 3 . 4 )

N o  p e n e tr a ti o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

N o  p e n e tr ati o n  
i n  1  h o u r

B u r s t s tr e n g th AS T M  D 7 5 1  
( S e c ti o n  8 . 5 . 1 )

S tr e n g th  > 1 5 6  N  
( 3 5  l b f)

S tr e n g th  > 1 5 6  N  
( 3 5  l b f)

S tr e n g th  > 1 4 5  N  
( 2 5  l b f)

S tr e n g th  > 1 4 5  N  
( 2 5  l b f)

P u n c tu r e  
p r o p ag ati o n  
te ar  r e s i s tan c e

AS T M  D 2 5 8 2  
( S e c ti o n  8 . 5 . 2 )

Te ar  r e s i s tan c e  
≥ 3 1  N  ( 7  l b f)

Te ar  r e s i s tan c e  
≥ 3 1  N  ( 7  l b f)

Te ar  r e s i s tan c e  
≥ 2 5  N  ( 5 . 6  l b f)

Te ar  r e s i s tan c e  
≥ 2 5  N  ( 5 . 6  l b f)

C o l d  
te m p e r atu r e  
b e n d i n g

AS T M  D 7 4 7  
( S e c ti o n  8 . 5 . 1 1 . 1 )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

B e n d  m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . -l b )

O u te r  b o o t L i q u i d ti g h t 
i n te g r i ty

S e c ti o n  8 . 2 . 3 . 3 N o  l e a ka ge N o  l e akag e N o  l e akag e N o  l e akag e N o  l e akag e

To e  i m p ac t an d  
c o m p r e s s i o n  
r e s i s tan c e ;  
s o l e  p u n c tu r e  
r e s i s tan c e

AS T M  F 2 4 1 2 F o o twe ar  m e e ts  
AS T M  F 2 4 1 3  
c r i te r i a

F o o twe ar  m e e ts  
AS T M  F 2 4 1 3  
c r i te r i a

F o o twe ar  m e e ts  
AS T M  F 2 4 1 3  
c r i te r i a

O u te r  b o o t 
u p p e r  m ate r i al

C u t r e s i s tan c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
3 5 0  g  ( 0 . 8  i n .  
at 1 2 . 3 5  o z )

P u n c tu r e  
r e s i s tan c e

M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

P u n c tu r e  fo r c e  
≥ 3 6  N  ( 8 . 0  l b f)

O u te r  b o o t s o l e  
an d  h e e l s

Ab r as i o n  
r e s i s tan c e

M e th o d  A o f I S O  
4 6 4 9  
( S e c ti o n  8 . 1 4 )

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

Re l ati ve  vo l u m e  
l o s s  ≤ 2 5 0  m m 3

S l i p  r e s i s tan c e AS T M  F 2 9 1 3  
( S e c ti o n  8 . 6 . 7 )

Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0

F o o twe ar  c o ve r L i q u i d  i n te g r i ty AS T M  D 5 1 5 1  wi th  
modifcations  
( S e c ti o n  8 . 2 . 3 . 2 )

N o  l e akag e N o  l e a ka ge N o  l e a ka ge N o  l e a ka ge N o  l e a ka ge

F o o twe ar  c o ve r  
u p p e r  m a te r i al

C u t r e s i s ta n c e AS T M  F 1 7 9 0  
( S e c ti o n  8 . 5 . 7 )

B l ad e  tr ave l  
d i s ta n c e  
≥ 2 0  m m  at 
1 5 0  g ( 0 . 8  i n .  
at 5 . 2 9  o z )

B l ad e  tr ave l  
d i s tan c e  
≥ 2 0  m m  at 
1 5 0  g  ( 0 . 8  i n .  
at 5 . 2 9  o z )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
1 5 0  g  ( 0 . 8  i n .  
at 5 . 2 9  o z )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
1 5 0  g  ( 0 . 8  i n .  
at 5 . 2 9  o z )

B l ad e  tr a ve l  
d i s tan c e  
≥ 2 0  m m  at 
1 5 0  g  ( 0 . 8  i n .  
at 5 . 2 9  o z )

P u n c tu r e  
r e s i s tan c e

M e th o d  A o f AS T M  
F 1 3 4 2 / F 1 3 4 2 M

P u n c tu r e  fo r c e  
≥ 1 5  N  ( 3 . 8  l b f)

P u n c tu r e  fo r c e  
≥ 1 5  N  ( 3 . 8  l b f)

P u n c tu r e  fo r c e  
≥ 1 5  N  ( 3 . 8  l b f)

P u n c tu r e  fo r c e  
≥ 1 5  N  ( 3 . 8  l b f)

P u n c tu r e  fo r c e  
≥ 1 5  N  ( 3 . 8  l b f)

C o l d  
te m p e r a tu r e  
b e n d i n g

AS T M  D 7 4 7  
( S e c ti o n  8 . 5 . 1 1 . 1 )

B e n d i n g  
m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d i n g  
m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d i n g  
m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d i n g  
m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

B e n d i n g  
m o m e n t 
≤ 0 . 0 5 7  N · m  
( 0 . 5  i n . - l b )

F o o twe ar  c o ve r  
we ar  s u r fac e

Ab r a s i o n  
r e s i s ta n c e

AS T M  D 3 8 8 4  
( S e c ti o n  8 . 5 . 9 . 2 )

We ar- th r o u g h  
≥ 3 0 0 0  c yc l e s

We ar- th r o u g h  
≥ 3 0 0 0  c yc l e s

We ar- th r o u g h  
≥ 3 0 0 0  c yc l e s

We ar- th r o u g h  
≥ 3 0 0 0  c yc l e s

We ar- th r o u g h  
≥ 3 0 0 0  c yc l e s

S l i p  r e s i s tan c e AS T M  F 2 9 1 3  
( S e c ti o n  8 . 6 . 7 )

Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0 Coeffcient ≥ 0 . 4 0

E n s e m b l e O ve r al l  fash  fre  
p r o te c ti o n

AS T M  F 1 9 3 0  
( S e c ti o n  8 . 4 . 4 )

Afterfame  ti m e  
≤ 5  s e c o n d s

Afterfame  ti m e  
≤ 5  s e c o n d s

Afterfame  ti m e  
≤ 5  s e c o n d s

Afterfame  ti m e  
≤ 5  s e c o n d s

Afterfame  ti m e  
≤ 5  s e c o n d s

Te s t s u b j e c t h as  
vi s u al  ac u i ty o f 
2 0 / 1 0 0  o r  
b e tte r  
th r o u gh  
fac e p i e c e  l e n s  
an d  vi s o r

Te s t s u b j e c t h as  
vi s u al  ac u i ty o f 
2 0 / 1 0 0  o r  
b e tte r  
th r o u gh  
fac e p i e c e  l e n s  
an d  vi s o r

Te s t s u b j e c t h as  
vi s u al  ac u i ty o f 
2 0 / 1 0 0  o r  
b e tte r  
th r o u gh  
fac e p i e c e  l e n s  
an d  vi s o r

Te s t s u b j e c t h as  
vi s u al  ac u i ty o f 
2 0 / 1 0 0  o r  
b e tte r  
th r o u g h  
fac e p i e c e  l e n s  
a n d  vi s o r

Te s t s u b j e c t h a s  
vi s u al  ac u i ty o f 
2 0 / 1 0 0  o r  
b e tte r  
th r o u g h  
fac e p i e c e  l e n s  
a n d  vi s o r

(continues)



L AB E L I N G  AN D  I N F O RM AT I O N 1 9 9 0 - 4 9

2 0 2 2  E d i t i o n

Tab l e  5 . 4 . 3 . 2 ( a)   Continued

E n s e m b l e  o r
E n s e m b l e

E l e m e n t
P e r fo r m an c e

Re q ui re m e n t Te s t M e th o d C l as s  1 C l as s  2 / 2 R C l as s  3 / 3 R C l as s  4 / 4 R C l as s  5 Re s ul t

B r e ak- o p e n  o f 
m ate r i al  o r  
s e am  ≤ 5 1  m m  
( 2 . 0  i n . )

B r e ak- o p e n  o f 
m ate r i al  o r  
s e am  ≤ 5 1  m m  
( 2 . 0  i n . )

B r e ak- o p e n  o f 
m ate r i al  o r  
s e am  ≤ 5 1  m m  
( 2 . 0  i n . )

B r e ak- o p e n  o f 
m ate r i al  o r  
s e am  ≤ 5 1  m m  
( 2 . 0  i n . )

B r e ak- o p e n  o f 
m ate r i al  o r  
s e am  ≤ 5 1  m m  
( 2 . 0  i n . )

N o  e vi d e n c e  o f 
d r i p p i n g

N o  e vi d e n c e  o f 
d r i p p i n g

N o  e vi d e n c e  o f 
d r i p p i n g

N o  e vi d e n c e  o f 
d r i p p i n g

N o  e vi d e n c e  o f 
d r i p p i n g

P e r c e n t s e c o n d -
d e g r e e  an d  
th i r d - d e g r e e  
b o d y b u r n  
ar e a  ( o p ti o n al  
r e p o r ti n g )

P e r c e n t s e c o n d -
d e g r e e  an d  
th i r d - d e g r e e  
b o d y b u r n  
ar e a  ( o p ti o n al  
r e p o r ti n g )

P e r c e n t s e c o n d -
d e g r e e  an d  
th i r d - d e g r e e  
b o d y b u r n  
ar e a  ( o p ti o n al  
r e p o r ti n g )

P e r c e n t s e c o n d -
d e gr e e  an d  
th i r d -d e g r e e  
b o d y b u r n  
a r e a ( o p ti o n al  
r e p o r ti n g )

P e r c e n t s e c o n d -
d e gr e e  an d  
th i r d -d e g r e e  
b o d y b u r n  
a r e a ( o p ti o n al  
r e p o r ti n g )

Garm e n t m ate r i a l H e at tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 2 0  
c al / c m 2

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

Vi s o r  m ate r i al H e at tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 2 0  
c al / c m 2

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

Gl o ve  m ate r i a l H e at tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 2 0  
c al / c m 2

F l am e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

F o o twe ar  m ate r i a l H e at tr a n s fe r  
p e r fo r m an c e

AS T M  F 2 7 0 0  
( S e c ti o n  8 . 4 . 2 )

H T P  r ati n g  ≥ 1 2  
c al / c m 2

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 8  
c al / c m 2  

( 2 9 . 5  B tu / ft2 )

H T P  r ati n g  ≥ 2 0  
c al / c m 2

F l am e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

E l a s to m e r i c  
i n te r fac e  

m ate r i al

F l a m e  r e s i s tan c e AS T M  F 1 3 5 8  
( S e c ti o n  8 . 4 . 1 )

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

Afterfame  ti m e  
≤ 2  s e c o n d s

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

B u r n  d i s tan c e  
≤ 1 0 0  m m  
( 4 . 0  i n . )

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

N o  m e l ti n g  an d  
d r i p p i n g

E n s e m b l e Ac o u s ti c  
s i g n atu r e

S e c ti o n  8 . 7 . 2 Re p o r t o n l y 
( d B A)

Re p o r t o n l y 
( d B A)

Re p o r t o n l y 
( d B A)

Re p o r t o n l y 
( d B A)

Re p o r t o n l y 
( d B A)

E ac h  e n s e m b l e  
m ate r i al

C o l o r / vi s i b i l i ty S e c ti o n  8 . 7 . 1 Y B r i g h tn e s s  < 2 5 Y B r i g h tn e s s  < 2 5 Y B r i g h tn e s s  < 2 5 Y B r i g h tn e s s  < 2 5 Y B r i g h tn e s s  < 2 5

L *  val u e  < 5 5 L *  val u e  < 5 5 L *  val u e  < 5 5 L *  val u e  < 5 5 L *  val u e  < 5 5



P RO T E C T I VE  E N S E M B L E S  F O R H AZ ARD O U S  M AT E RI AL S  AN D  C B RN  O P E RAT I O N S1 9 9 0 - 5 0

2 0 2 2  E d i t i o n

5 . 4 . 3 . 4 . 4    Wh e r e  a p p l i c ab l e ,  th e  d e s c r i p ti o n s  o f r e s p e c ti ve
m a te r i al s  an d  c o m p o n e n ts  s h al l  i n c l u d e  th e  fo l l o wi n g  i n fo r m a‐

ti o n :

( 1 ) Vi s o r  m ate r i a l  ( e . g. ,  th e  avai l a b i l i ty o f an y p e r m an e n t
d e ta c h ab l e  c o ve r s  an d  flms)

( 2 ) G l o ve  i n fo r m ati o n ,  as  fo l l o ws :

( a) Typ e  o f l i n i n g s  o r  s u r fac e  tr e atm e n ts
( b ) * Avai l ab l e  g l o ve  s i z e s  an d  d i m e n s i o n a l  d a ta  fo r  s i z e

d e te r m i n ati o n
( 3 ) F o o twe a r  i n fo r m ati o n ,  as  fo l l o ws :

( a) Typ e  o f l i n i n g s  o r  s u r fa c e  tr e atm e n ts
( b ) Typ e  o f s o l e s  o r  s p e c i al  to e  r e i n fo r c e m e n ts
( c ) Avai l ab l e  fo o twe a r  s i z e s

( 4 ) Gar m e n t c l o s u r e  i n fo r m ati o n ,  as  fo l l o ws :

( a) M ate r i a l ( s )  o f c o n s tr u c ti o n  fo r  th e  c l o s u r e  ( i n c l u d ‐
i n g  c h a i n ,  s l i d e ,  p u l l ,  a n d  tap e  fo r  z i p p e r s )

( b ) L o c ati o n  an d  l e n g th  o f th e  c o m p l e te d  c l o s u r e
a s s e m b l y

( c ) D e s c r i p ti o n  o f an y p r o te c ti ve  c o ve r s  fo r  faps
( d ) O th e r  c l o th i n g  i te m s  ( e . g . ,  o u te r  ga r m e n ts )  i n fo r ‐

m a ti o n  ( e . g . ,  th e  typ e  an d  h o w u s e d  wi th  e n s e m b l e )

5 . 4 . 3 . 4 . 5    T h e  m an u fac tu r e r  s h al l  d e s c r i b e ,  i n  th e  te c h n i c al
d ata p a c ka ge ,  th e  typ e  o f s e a m s  o r  m e th o d s  o f attac h m e n t fo r

th e  fo l l o wi n g  g ar m e n t m ate r i a l  a n d  c o m p o n e n t c o m b i n ati o n s ,
i f a p p l i c a b l e :

( 1 ) Gar m e n t m a te r i al –g ar m e n t m a te r i al
( 2 ) Gar m e n t m a te r i al –vi s o r
( 3 ) Gar m e n t m a te r i al –g l o ve

( 4 ) Gar m e n t m a te r i al –fo o twe a r
( 5 ) Gar m e n t m a te r i al –g ar m e n t c l o s u r e
( 6 ) O u te r  c o ve r –o u te r  c o ve r
( 7 ) H o o d  m ate r i a l –vi s o r  m a te r i al
( 8 ) H o o d  m ate r i a l –h o o d  m ate r i al
( 9 ) H o o d  m ate r i a l –g ar m e n t m ate r i a l s

( 1 0 ) S o c k m ate r i al –ga r m e n t m a te r i al  ( i f th e  s o c k m ate r i a l  i s
d i ffe r e n t fr o m  th e  g ar m e n t m a te r i al )

( 1 1 ) H o o d –r e s p i r ato r

C h ap te r 6    D e s i gn  Re q u i re m e n ts

6 . 1  G e n e ral  D e s i gn  Re q u i re m e n ts  ( N FPA 1 9 9 1 ,  N FPA 1 9 9 2 ,
an d  N FPA 1 9 9 4 ) .

6 . 1 . 1  E n c ap s u l ati n g E n s e m b l e  D e s i gn  Re q u i re m e n ts .

6 . 1 . 1 . 1 *    E n c ap s u l a ti n g e n s e m b l e s  s h al l  b e  d e s i gn e d  an d
confgured  to  p r o te c t an d  c o m p l e te l y e n c l o s e  th e  we ar e r ’ s
to r s o ,  h e a d ,  ar m s ,  l e gs ,  h an d s ,  fe e t,  an d  S C B A.

6 . 1 . 1 . 2    E n c ap s u l ati n g  e n s e m b l e s  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) A g ar m e n t wi th  a n  i n te gr a l  h o o d  an d  vi s o r
( 2 ) Attac h e d  gl o ve s  o r  g l o ve  s ys te m  c o n s i s ti n g  o f a n  a ttac h e d

i n n e r  gl o ve  an d  a s e p ar a te  o u te r  gl o ve
( 3 ) Attac h e d  fo o twe ar  o r  fo o twe ar  c o n s i s ti n g  o f a n  a ttac h e d

s o c k a n d  s e p ar a te  o u te r  b o o t

6 . 1 . 1 . 2 . 1    Ga r m e n t e l e m e n ts  o f e n c a p s u l ati n g  e n s e m b l e s  s h a l l
m e e t th e  d e s i gn  r e q u i r e m e n ts  specifed  i n  6 . 1 . 3 .

Tab l e  5 . 4 . 3 . 2 ( b )  Fo r m at fo r Re p o r ti n g N FPA 1994-Specifc  Certifcation  P e r m e ati o n  Te s t D ata i n  Te c h n i c al  D ata P ac k age

C h e m i c al

Te s t

C o n c e n trati o n a

T i m e
I nte r val

( m i n )

M i n i m u m

Re q u i re m e n tb
G ar m e n t

M ate ri al
G ar m e n t

S e am
Vi s o r

M ate ri al
Vi s o r

S e am
G l o ve

M ate ri al

Fo o twe ar
U p p e r

M ate ri al
H o o d

M ate ri al

Ac r o l e i n  ( va p o r ) 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

Ac r yl o n i tr i l e  ( va p o r ) 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

An h yd r o u s  a m m o n i a  ( g a s ) 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

C h l o r i n e  ( g a s ) 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

D i e th yl am i n e  ( va p o r ) c 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

D i m e th yl  s u l fa te  ( l i q u i d ) 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

E th yl  a c e tate  ( va p o r ) c 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

S u l fu r i c  a c i d ,  9 6 . 1 %  w/ wc 6 0 ≤ 6 . 0
Te tr a c h l o r o e th yl e n e  

( l i q u i d ) c
1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

To l u e n e  ( l i q u i d ) c 1 5 ≤ 2 . 0
6 0 ≤ 6 . 0

D i s ti l l e d  m u s ta r d  ( l i q u i d ) 1 5 ≤ 1 . 3 3
6 0 ≤ 4 . 0

S o m a n  ( l i q u i d ) 1 5 ≤ 0 . 4 3
6 0 ≤ 1 . 2 5

aI n d i c a te  e i th e r  l i q u i d  c h a l l e n g e  l e ve l  [ C l a s s  1  — 2 0  g / m 2  o r  C l a s s  2 / 3  — 1 0  g / m 2 ]  o r  g a s  c o n c e n tr a ti o n  ( C l a s s  1  — 1  p e r c e n t,  C l a s s  2  — 3 5 0  p p m ,
C l a s s  3  — 4 0  p p m ) .
b Al l  va l u e s  a r e  c u m u l a ti ve  p e r m e a ti o n  m a s s  r e p o r te d  va l u e s  i n  μg / c m 2 .
c C h e m i c a l s  fo r  C l a s s  1  o n l y.
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6 . 1 . 1 . 2 . 2    Gl o ve  e l e m e n ts  o f e n c a p s u l ati n g  e n s e m b l e s  s h a l l
m e e t th e  d e s i gn  r e q u i r e m e n ts  specifed  i n  6 . 1 . 4 .

6 . 1 . 1 . 2 . 3    F o o twe ar  e l e m e n ts  o f e n c a p s u l ati n g  e n s e m b l e s  s h a l l
m e e t th e  d e s i gn  r e q u i r e m e n ts  specifed  i n  6 . 1 . 5 .

6 . 1 . 1 . 2 . 3 . 1    Wh e r e  fo o twe ar  c o n s i s ts  o f an  attac h e d  s o c k an d
s e p ar ate  o u te r  b o o t,  th e  m an u fa c tu r e r  s h al l  s p e c i fy o u te r  b o o ts

th a t,  i n  c o m b i n a ti o n  wi th  th e  atta c h e d  s o c k,  m e e t a l l  fo o twe a r
d e s i g n  an d  p e r fo r m a n c e  r e q u i r e m e n ts  o f th e  r e s p e c ti ve  s tan d ‐
a r d .

6 . 1 . 1 . 2 . 3 . 2    Wh e r e  fo o twe ar  c o n s i s ts  o f an  attac h e d  s o c k an d
s e p ar ate  o u te r  b o o t,  th e  g ar m e n t p o r ti o n  o f th e  e n c ap s u l a ti n g

e n s e m b l e  s h al l  b e  d e s i gn e d  s o  th at th e  to p  o f th e  o u te r  b o o t i s
c o ve r e d  b y th e  g ar m e n t.

6 . 1 . 1 . 2 . 4    H o o d  e l e m e n ts  o f e n c ap s u l a ti n g e n s e m b l e s  s h a l l
m e e t th e  d e s i gn  r e q u i r e m e n ts  specifed  i n  6 . 1 . 6 .

6 . 1 . 1 . 2 . 5 *    O n l y o p e n - c i r c u i t S C B A th a t i s  certifed  to  e i th e r
N F PA 1 9 8 1  o r  N F PA 1 9 8 6  s h al l  b e  specifed  to  b e  wo r n  wi th
e n c a p s u l ati n g  e n s e m b l e s .

6 . 1 . 1 . 2 . 5 . 1 *    T h e  i n te r fac e  a n d  i n te gr a ti o n  o f th e  s e l e c te d
r e s p i r ato r  wi th  th e  p r o te c ti ve  e n s e m b l e  s h a l l  n o t i n val i d a te  th e

N I O S H  certifcation.

6 . 1 . 1 . 3    O th e r  th a n  o u te r  gl o ve s  a n d  o u te r  b o o ts ,  e n c ap s u l a t‐
i n g  e n s e m b l e s  s h a l l  b e  d e s i g n e d  s o  th at al l  s e p a r ate  c o m p o ‐

n e n ts  ar e  s e c u r e l y a ttac h e d  a n d  th e  e n s e m b l e s  ar e  p r o vi d e d  a s
s i n gl e  i n te g r ate d  u n i ts .

6 . 1 . 1 . 4 *    T h e  a p p l i c a ti o n  o f s e p ar a te  p r e s s u r e -s e n s i ti ve  ad h e ‐
s i ve  tap e  s h a l l  n o t b e  p e r m i tte d  i n  th e  d e s i gn  o f e n s e m b l e

i n te r fac e s  wi th  th e  e x c e p ti o n  o f tap e  th at i s  p e r m an e n tl y
a p p l i e d  i n  th e  c r e ati o n  o f th e  e n s e m b l e .

6 . 1 . 1 . 5    E n c ap s u l ati n g  e n s e m b l e s  s h a l l  b e  o ffe r e d  i n  at l e as t
fo u r  u n i q u e  an d  d i ffe r e n t s i z e s .

6 . 1 . 1 . 6 *    E n c a p s u l ati n g  e n s e m b l e s  s h a l l  b e  e q u i p p e d  wi th  a
m e a n s  to  r e l e as e  e x h au s t ai r  fr o m  i n s i d e  th e  e n s e m b l e  to  th e
o u ts i d e  e n vi r o n m e n t.

6 . 1 . 1 . 6 . 1    P r o te c ti ve  c o ve r s  c o n s tr u c te d  u s i n g  m ate r i a l s  m e e t‐
i n g th e  r e q u i r e m e n ts  o f 6 . 1 . 5  s h a l l  b e  p r o vi d e d  to  p r o te c t fr o m
d i r e c t c h e m i c a l  s p l as h e s  to  th e  s e at o f th e  e x h au s t p o r t( s ) .  T h e

c o ve r s  s h al l  a l l o w ac c e s s  to  th e  p o r ts  fo r  r e m o val  an d  i n s p e c ‐
ti o n .

6 . 1 . 1 . 6 . 2    E x h a u s t val ve s  s h al l  b e  o n e -way val ve s .

6 . 1 . 1 . 6 . 3    T h e  m o u n ti n g  m e c h an i s m  o f e x h a u s t va l ve s  s h a l l  b e
d e s i g n e d  to  al l o w th e i r  r e m o va l  an d  r e i n s tal l a ti o n  o r  r e p l a c e ‐
m e n t fo r  i n s p e c ti o n  fo r  vap o r-p r o te c ti ve  e n s e m b l e s .

6 . 1 . 1 . 7    Al l  e x te r n al  h ar d war e  a n d  fttings  s h a l l  b e  fr e e  o f
r o u gh  s p o ts ,  b u r r s ,  o r  s h ar p  e d g e s  th at c o u l d  te ar  m ate r i a l s .

6 . 1 . 2  N o n e n c ap s u l ati n g E n s e m b l e  D e s i gn  Re q u i re m e n ts .

6 . 1 . 2 . 1    N o n e n c ap s u l ati n g  e n s e m b l e s  s h a l l  b e  d e s i gn e d  an d
confgured  a s  fo l l o ws :

( 1 ) T h e  we ar e r ’ s  to r s o ,  h e a d ,  a r m s ,  l e g s ,  h a n d s ,  a n d  fe e t s h a l l
b e  c o m p l e te l y e n c l o s e d  an d  p r o te c te d .

( 2 ) T h e  we a r e r ’ s  r e s p i r ato r  s h al l  n o t b e  c o m p l e te l y e n c l o s e d .

6 . 1 . 2 . 1 . 1    N o n e n c ap s u l ati n g  e n s e m b l e s  s h al l  b e  d e s i g n e d  to
a c c o m m o d ate  th e  r e s p i r ato r ( s )  specifed  b y th e  m an u fac tu r e r.

6 . 1 . 2 . 1 . 2    Al l  r e s p i r ato r s  specifed  b y th e  e n s e m b l e  m an u fa c ‐
tu r e r  s h al l  b e  certifed  b y N I O S H  as  c o m p l i a n t wi th  th e  State‐
ment of Standard for NIOSH CBRN SCBA Testing,  th e  Statement of

Standard for NIOSH CBRN APR Testing,  o r  th e  Statement of Stand‐
ard for NIOSH CBRN PAPR Testing.

6 . 1 . 2 . 1 . 3    Wh e r e  S C B As  a r e  u s e d  as  th e  r e s p i r a to r s ,  th e  S C B A
specifed  b y th e  m a n u fac tu r e r  s h a l l  m e e t th e  r e q u i r e m e n ts  o f
e i th e r  N F PA 1 9 8 1  o r  N F PA 1 9 8 6 .

6 . 1 . 2 . 1 . 4 *    T h e  i n te r fac e  an d  i n te g r ati o n  o f th e  s e l e c te d  r e s p i ‐
r a to r  wi th  th e  p r o te c ti ve  e n s e m b l e  s h a l l  n o t i n va l i d ate  th e

N I O S H  certifcation  o f th e  r e s p i r ato r.

6 . 1 . 2 . 2    N o n e n c a p s u l ati n g  e n s e m b l e s  s h al l  i n c l u d e  g ar m e n ts ,
gl o ve s ,  fo o twe a r,  an d  h o o d s  i n  c o m b i n ati o n  wi th  th e  specifed

r e s p i r ato r.

6 . 1 . 2 . 2 . 1    Ga r m e n t e l e m e n ts  o f n o n e n c a p s u l ati n g  e n s e m b l e s
s h a l l  m e e t th e  d e s i g n  r e q u i r e m e n ts  specifed  i n  6 . 1 . 3 .

6 . 1 . 2 . 2 . 2    Gl o ve  e l e m e n ts  o f n o n e n c a p s u l ati n g  e n s e m b l e s  s h a l l
m e e t th e  d e s i gn  r e q u i r e m e n ts  specifed  i n  6 . 1 . 4 .

6 . 1 . 2 . 2 . 2 . 1    Gl o ve s  s h al l  b e  p e r m i tte d  to  b e  attac h e d  to  th e
g ar m e n t s l e e ve s .

6 . 1 . 2 . 2 . 2 . 2    Atta c h e d  g l o ve s  s h al l  b e  p e r m i tte d  to  b e  i n n e r
g l o ve s  th at m e e t th e  b a r r i e r  p e r fo r m an c e  r e q u i r e m e n ts  o f th e
r e s p e c ti ve  s ta n d ar d .

6 . 1 . 2 . 2 . 2 . 3    Wh e r e  i n n e r  g l o ve s  ar e  u s e d  as  p ar t o f th e  n o n e n ‐
c a p s u l ati n g  e n s e m b l e ,  th e  m an u fa c tu r e r  s h a l l  p r o vi d e  o u te r

gl o ve s  th a t,  i n  c o m b i n ati o n  wi th  th e  i n n e r  g l o ve s ,  m e e t a l l
g l o ve  d e s i g n  a n d  p e r fo r m an c e  r e q u i r e m e n ts  o f th e  r e s p e c ti ve
s tan d ar d .

6 . 1 . 2 . 2 . 3    F o o twe ar  e l e m e n ts  o f n o n e n c ap s u l a ti n g e n s e m b l e s
s h a l l  m e e t th e  d e s i g n  r e q u i r e m e n ts  specifed  i n  6 . 1 . 5 .

6 . 1 . 2 . 2 . 3 . 1    Wh e r e  fo o twe ar  c o n s i s ts  o f an  attac h e d  s o c k an d
s e p ar ate  o u te r  b o o t,  th e  m an u fa c tu r e r  s h al l  s p e c i fy o u te r  b o o ts

th a t,  i n  c o m b i n a ti o n  wi th  th e  atta c h e d  s o c k,  m e e t a l l  fo o twe a r
d e s i g n  an d  p e r fo r m a n c e  r e q u i r e m e n ts  o f th e  r e s p e c ti ve  s ta n d ‐
a r d .

6 . 1 . 2 . 2 . 3 . 2    Wh e r e  fo o twe ar  c o n s i s ts  o f an  attac h e d  s o c k an d
s e p ar ate  o u te r  b o o t,  th e  g ar m e n t p o r ti o n  o f th e  n o n e n c ap s u l at‐
i n g e n s e m b l e  s h al l  b e  d e s i g n e d  s o  th at th e  to p  o f th e  o u te r

b o o t i s  c o ve r e d  b y th e  g ar m e n t.

6 . 1 . 2 . 2 . 4    H o o d s  o f n o n e n c ap s u l ati n g  e n s e m b l e s  s h al l  m e e t
th e  d e s i gn  r e q u i r e m e n ts  specifed  i n  6 . 1 . 6 .

6 . 1 . 2 . 3    T h e  ap p l i c a ti o n  o f p r e s s u r e -s e n s i ti ve  ad h e s i ve  tap e
s h a l l  n o t b e  p e r m i tte d  i n  th e  d e s i g n  o f e n s e m b l e  i n te r fac e s

wi th  th e  e x c e p ti o n  o f tap e  th a t i s  p e r m a n e n tl y ap p l i e d  i n  th e
c r e a ti o n  o f th e  e n s e m b l e .  (See A. 6. 1 . 1 . 4. )

6 . 1 . 2 . 4    N o n e n c a p s u l ati n g  e n s e m b l e s  s h al l  b e  o ffe r e d  i n  a t
l e as t fo u r  u n i q u e  an d  d i ffe r e n t s i z e s .

6 . 1 . 3  G ar m e n t D e s i gn  Re q u i re m e n ts .

6 . 1 . 3 . 1    Ga r m e n t e l e m e n ts  s h al l  b e  d e s i g n e d  an d  confgured  to
p r o te c t th e  we ar e r ’ s  u p p e r  an d  l o we r  to r s o ,  a r m s ,  an d  l e gs .

6 . 1 . 3 . 2    Ga r m e n t e l e m e n ts  s h al l  b e  p e r m i tte d  to  i n c l u d e  an
a ttac h e d  h o o d .
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6 . 1 . 3 . 2 . 1    Wh e r e  u s e d ,  th e  atta c h e d  h o o d  s h al l  b e  d e s i g n e d
a n d  confgured  to  p r o te c t th e  we ar e r ’ s  h e a d  an d  n e c k b u t s h a l l
b e  p e r m i tte d  to  e x c l u d e  th e  fac e .

6 . 1 . 3 . 2 . 1 . 1    T h e  atta c h e d  h o o d  s h a l l  b e  p e r m i tte d  to  b e
c o n s tr u c te d  o f a m ate r i a l  d i ffe r e n t th a n  th e  r e s t o f th e

ga r m e n t.

6 . 1 . 3 . 2 . 1 . 2    N o  d e tac h a b l e  vi s o r  m a te r i al s  s h a l l  b e  p e r m i tte d  to
b e  u s e d  to  ac h i e ve  b as e  certifcation  r e q u i r e m e n ts .

6 . 1 . 3 . 3    Ga r m e n t e l e m e n ts  s h a l l  b e  p e r m i tte d  to  h a ve  a ttac h e d
gl o ve s .

6 . 1 . 3 . 3 . 1    Attac h e d  g l o ve s  s h a l l  b e  p e r m i tte d  to  b e  i n n e r  g l o ve s
th a t m e e t th e  b ar r i e r  p e r fo r m an c e  r e q u i r e m e n ts  o f th e  r e s p e c ‐

ti ve  s ta n d ar d .

6 . 1 . 3 . 3 . 2    Wh e r e  i n n e r  g l o ve s  ar e  u s e d  as  p ar t o f th e  e n s e m b l e ,
th e  m a n u fac tu r e r  s h a l l  p r o vi d e  o u te r  gl o ve s  th at,  i n  c o m b i n a‐
ti o n  wi th  th e  i n n e r  g l o ve s ,  m e e t a l l  gl o ve  d e s i g n  an d  p e r fo r m ‐

an c e  r e q u i r e m e n ts  o f th e  r e s p e c ti ve  s tan d a r d .

6 . 1 . 3 . 4    Wh e r e  g ar m e n ts  i n c o r p o r a te  s o c ks ,  th e  s o c ks  s h al l  b e
d e s i g n e d  as  an  e x te n s i o n  o f th e  ga r m e n t l e g  an d  s h a l l  c o ve r  th e
e n ti r e  fo o t an d  an kl e .

6 . 1 . 3 . 4 . 1    S o c ks  s h a l l  b e  p e r m i tte d  to  b e  c o n s tr u c te d  o f a
d i ffe r e n t m ate r i a l  th a n  th e  b as e  m ate r i al  u s e d  i n  th e  ga r m e n t.

6 . 1 . 3 . 5    Ga r m e n ts  s h a l l  b e  o ffe r e d  i n  a t l e as t fo u r  u n i q u e  an d
d i ffe r e n t s i z e s .

6 . 1 . 3 . 6    Al l  e x te r n al  fttings  s h al l  b e  fr e e  o f r o u g h  s p o ts ,  b u r r s ,
o r  s h ar p  e d g e s  th at c o u l d  te ar  m ate r i a l s .

6 . 1 . 4  G l o ve  D e s i gn  Re q u i re m e n ts .

6 . 1 . 4 . 1    Gl o ve  e l e m e n ts  s h al l  b e  d e s i g n e d  an d  confgured  to
p r o te c t th e  we a r e r ’ s  h an d s  a n d  wr i s ts .

6 . 1 . 4 . 2    Gl o ve  e l e m e n ts  s h a l l  p r o vi d e  p r o te c ti o n  to  a t l e as t
1 6 . 5  c m  ( 6 . 5  i n . )  fr o m  th e  ti p  o f th e  l o n g e s t fnger  o f th e  gl o ve .

6 . 1 . 4 . 3    Gl o ve s  s h al l  b e  p e r m i tte d  to  b e  s i n gl e  g l o ve s ,  g l o ve s
wi th  m u l ti p l e  l aye r s ,  o r  m u l ti p l e  g l o ve s  u s e d  i n  c o m b i n a ti o n  to

m e e t th e  p e r fo r m an c e  r e q u i r e m e n ts  o f th e  r e s p e c ti ve  s tan d ar d .

6 . 1 . 4 . 3 . 1    Wh e r e  th e  gl o ve s  p r o vi d e d  i n c l u d e  m u l ti p l e  l aye r s  o r
a r e  m u l ti p l e  gl o ve s ,  i t s h al l  b e  p e r m i tte d  th at i n d i vi d u al  l aye r s
o r  g l o ve s  a r e  i n d i c ate d  as  p r o vi d i n g  th e  b ar r i e r  p r o te c ti o n  fo r

th e  p u r p o s e s  o f p e r fo r m an c e  te s ti n g .

6 . 1 . 4 . 4    Al l  e x te r n al  h ar d war e  a n d  fttings  s h a l l  b e  fr e e  o f
r o u gh  s p o ts ,  b u r r s ,  o r  s h a r p  e d g e s  th at c o u l d  te ar  m ate r i a l s .

6 . 1 . 4 . 5    Gl o ve s  s h al l  b e  p r o vi d e d  i n  at l e as t fo u r  u n i q u e  an d
d i ffe r e n t s i z e s .

6 . 1 . 5  Fo o twe ar D e s i gn  Re q u i re m e n ts .

6 . 1 . 5 . 1    F o o twe ar  e l e m e n ts  s h al l  b e  d e s i g n e d  an d  confgured
to  p r o vi d e  p r o te c ti o n  to  th e  fe e t an d  an kl e s .

6 . 1 . 5 . 2    F o o twe ar  e l e m e n ts  s h al l  b e  p e r m i tte d  to  b e  a s  fo l l o ws :

( 1 ) T h e  fo o twe a r  confguration  s h al l  b e  o n e  o f th e  fo l l o wi n g :

( a) F u l l  fo o twe a r  th a t m e e ts  al l  r e q u i r e m e n ts  o f th e
r e s p e c ti ve  s ta n d a r d .

( b ) A c o m b i n ati o n  o f s o c ks  atta c h e d  to  th e  g ar m e n t
wo r n  wi th  a n  o u te r  b o o t wh e r e  th e  s o c ks  p r o vi d e

th e  p r i n c i p a l  p r o te c ti o n  b ar r i e r  an d  th e  o u te r  b o o ts
p r o vi d e  th e  p r i m ar y p h ys i c a l  p r o te c ti o n .

( 2 ) F o o twe a r  c o ve r s  s h al l  fu r th e r  b e  p e r m i tte d  as  p a r t o f th e
confgurations  i n  6 . 1 . 5 . 2 ( 1 ) ( a)  an d  6 . 1 . 5 . 2 ( 1 ) ( b )  to  a l l o w
fo r  r e d u c i n g c o n ta m i n ati o n  to  e i th e r  th e  fu l l  b o o t o r

o u te r  b o o t.

6 . 1 . 5 . 3    Wh e r e  m u l ti p l e  fo o twe ar  i te m s  ar e  u s e d  a s  p a r t o f th e
fo o twe ar  e l e m e n t,  th e  c o m b i n a ti o n  o f al l  fo o twe a r  e l e m e n ts

s h a l l  b e  specifed  b y th e  m an u fac tu r e r  an d  m e e t al l  o f th e
ap p l i c a b l e  c r i te r i a  i n  th i s  s e c ti o n  an d  th e  r e q u i r e m e n ts  o f th e
r e s p e c ti ve  s ta n d a r d .

6 . 1 . 5 . 3 . 1    Wh e r e  u s e d  as  p ar t o f th e  fo o twe ar  e l e m e n t,  th e  s o c k
s h a l l  c o ve r  th e  e n ti r e  fo o t an d  an kl e  an d  p r o vi d e  p r o te c ti o n

wh e n  wo r n  i n  c o n j u n c ti o n  wi th  an  o u te r  b o o t.

6 . 1 . 5 . 3 . 2    I f a  fo o twe a r  c o ve r  i s  u s e d  as  p ar t o f th e  fo o twe a r
e l e m e n t,  th e  fo o twe ar  c o ve r,  i n  c o m b i n a ti o n  wi th  o th e r  fo o t‐

we ar  c o m p o n e n ts ,  s h al l  b e  specifed  b y m an u fac tu r e r  a s  p ar t o f
th e  o ve r al l  fo o twe ar  fo r  c o m p l i a n c e  wi th  th e  r e s p e c ti ve  s tan d ‐

a r d .

6 . 1 . 5 . 4    F o o twe ar  h e i g h t s h al l  b e  a  m i n i m u m  o f 1 5 0  m m
( 6  i n . ) .

6 . 1 . 5 . 4 . 1    F o o twe ar  h e i g h t s h al l  b e  d e te r m i n e d  b y m e as u r i n g
i n s i d e  th e  fo o twe ar  fr o m  th e  c e n te r  o f th e  i n s o l e  a t th e  h e e l  u p

to  a p e r p e n d i c u l ar  r e fe r e n c e  l i n e  e x te n d i n g a c r o s s  th e  wi d th  o f
th e  fo o twe ar  a t th e  l o we s t p o i n t o f th e  to p l i n e ,  e x c l u d i n g  th e

to n gu e  an d  g u s s e t.

6 . 1 . 5 . 4 . 2    Re m o va b l e  i n s o l e  i n s e r ts  s h a l l  n o t b e  r e m o ve d  p r i o r
to  m e a s u r e m e n t.

6 . 1 . 5 . 4 . 3    T h e  c h e m i c a l  p r o te c ti o n  l aye r  s h al l  b e  c o n ti n u o u s
c i r c u m fe r e n ti a l l y to  wi th i n  5 0  m m  ( 2  i n . )  o f th e  fo o twe ar

to p l i n e  i n  a l l  a r e as  wi th  th e  e x c e p ti o n  o f th e  ar e a  i n s i d e  o f an d
wi th i n  1 3  m m  ( 0 . 5  i n . )  ar o u n d  th e  p u l l -u p  h o l e s  th at fu l l y

p e n e tr a te  th e  fo o twe a r  fr o m  th e  o u ts i d e  to  th e  i n s i d e .  T h e
h e i g h t o f th e  c h e m i c al  p r o te c ti o n  l aye r  i n  a l l  p ar ts  o f th e  b o o t
s h a l l  b e  n o  l e s s  th an  1 5 0  m m  ( 6  i n . )  wh e n  m e as u r e d  as  d e s c r i ‐

b e d  i n  6 . 1 . 5 . 4 . 1 .

6 . 1 . 5 . 4 . 4    P h ys i c a l  p r o te c ti o n  s h al l  b e  c o n ti n u o u s  c i r c u m fe r e n ‐
ti a l l y to  wi th i n  5 0  m m  ( 2  i n . )  o f th e  fo o twe a r  to p l i n e  i n  a l l

ar e as  wi th  th e  e x c e p ti o n  o f th e  to n g u e  an d  gu s s e t,  an d  th e  ar e a
i n s i d e  o f an d  wi th i n  1 3  m m  ( 0 . 5  i n . )  ar o u n d  p u l l -u p  h o l e s  th at

fu l l y p e n e tr ate  th e  fo o twe ar  fr o m  th e  o u ts i d e  to  th e  i n s i d e .  T h e
h e i g h t o f p h ys i c al  p r o te c ti o n  i n  al l  p ar ts  o f th e  b o o t wi th  th e
e x c e p ti o n  o f th e  to n gu e  an d  gu s s e t s h al l  b e  n o  l e s s  th a n

1 5 0  m m  ( 6  i n . )  wh e n  m e as u r e d  as  d e s c r i b e d  i n  6 . 1 . 5 . 4 . 1 .

6 . 1 . 5 . 5    F o o twe ar  s h al l  h ave  th e  fo l l o wi n g p h ys i c al  fe a tu r e s :

( 1 ) Al l  e x te r n a l  h ar d war e  an d  fttings  s h a l l  b e  fr e e  o f r o u gh
s p o ts ,  b u r r s ,  o r  s h ar p  e d ge s  th a t c o u l d  te a r  m a te r i al s .

( 2 ) M e tal  p a r ts  s h a l l  n o t p e n e tr ate  fr o m  th e  o u ts i d e  i n to  th e
l i n i n g o r  i n s o l e  at an y p o i n t.

( 3 ) * N o  m e tal  p ar ts  s h a l l  b e  p r e s e n t o r  u ti l i z e d  i n  th e
c o n s tr u c ti o n  o r  a ttac h m e n t o f th e  s o l e  ( wi th  h e e l )  to  th e

p u n c tu r e -r e s i s tan t d e vi c e ,  i f p r e s e n t;  i n s o l e ;  o r  u p p e r.
( 4 ) I f r e q u i r e d  b y th e  r e s p e c ti ve  s tan d a r d ,  th e  h e e l  b r e as t

s h a l l  n o t b e  l e s s  th a n  1 3  m m  ( 1 ∕2  i n . )  n o r  m o r e  th an
2 5  m m  ( 1  i n . ) .

( 5 ) I f r e q u i r e d  b y th e  r e s p e c ti ve  s tan d ar d ,  to e  i m p ac t–r e s i s t‐
an t,  c o m p r e s s i o n -r e s i s tan t,  an d  s o l e  p u n c tu r e –r e s i s tan t

c o m p o n e n ts  s h a l l  b e  i n te g r al  an d  n o n r e m o vab l e  p ar ts  o f
th e  fo o twe ar.
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6 . 1 . 5 . 6    F o o twe ar  e l e m e n ts  s h al l  b e  o ffe r e d  i n  a t l e a s t fo u r
u n i q u e  a n d  d i ffe r e n t s i z e s .

6 . 1 . 5 . 6 . 1    Wh e r e  ap p l i c ab l e ,  fo o twe ar  c o ve r s  s h al l  a c c o m m o ‐
d ate  th e  r an g e  o f fo o twe ar  s i z e s  o ffe r e d .

6 . 1 . 6  H o o d  D e s i gn  Re q u i re m e n ts .

6 . 1 . 6 . 1    H o o d s  s h a l l  b e  d e s i gn e d  an d  confgured  to  p r o te c t th e
we ar e r ’ s  h e a d  an d  n e c k.

6 . 1 . 6 . 1 . 1    H o o d s  s h a l l  b e  p e r m i tte d  to  i n c l u d e  a  vi s o r.

6 . 1 . 6 . 1 . 2    H o o d s  s h al l  b e  p e r m i tte d  to  h ave  a  fac e  o p e n i n g  th a t
p r o vi d e s  an  i n te r fac e  wi th  a specifc  r e s p i r ato r  fac e p i e c e .

6 . 1 . 6 . 1 . 2 . 1    H o o d s  th at i n c l u d e  a r e s p i r a to r  i n te r fac e  s h al l  b e
d e s i g n e d  to  ac c o m m o d a te  th e  r e s p i r ato r ( s )  specifed  b y th e

m a n u fac tu r e r.

6 . 1 . 6 . 1 . 2 . 2    Al l  r e s p i r ato r s  specifed  b y th e  h o o d  m an u fa c tu r e r
s h a l l  b e  certifed  b y N I O S H  as  c o m p l i a n t wi th  th e  Statement of

Standard for NIOSH CBRN SCBA Testing,  th e  Statement of Standard
for NIOSH CBRN APR Testing,  o r  th e  Statement of Standard for

NIOSH CBRN PAPR Testing.

6 . 1 . 6 . 1 . 2 . 3    Al l  r e s p i r a to r s  s h a l l  c o ve r  th e  e ye s ,  n o s e ,  an d
m o u th  at a m i n i m u m .

6 . 1 . 6 . 1 . 3    T h e  i n te r fa c e  an d  i n te g r ati o n  o f th e  s e l e c te d  r e s p i r a‐
to r  wi th  th e  p r o te c ti ve  h o o d  s h a l l  n o t i n va l i d ate  th e  N I O S H
certifcation  o f th e  r e s p i r a to r.

6 . 1 . 6 . 2 *    Wh e r e  loose-ftting  fa c e p i e c e  p o we r e d  ai r-p u r i fyi n g
r e s p i r ato r s  ( PAP R)  ar e  u s e d  as  p ar t o f a n o n e n c a p s u l ati n g
e n s e m b l e  as  specifed  b y th e  m an u fac tu r e r,  th e  h o o d  p o r ti o n  o f
th e  PAP R s h a l l  b e  c o n s i d e r e d  a  h o o d  u n d e r  th i s  s tan d ar d .

6 . 1 . 6 . 2 . 1    T h e  h o o d  p o r ti o n  o f th e  PAP R s h al l  b e  s u b j e c t to  th e
p e r fo r m a n c e  c r i te r i a  specifed  fo r  ga r m e n ts  i n  th e  r e s p e c ti ve

s tan d ar d .

6 . 1 . 6 . 2 . 2    T h e  PAP R s h al l  b e  certifed  b y N I O S H  a s  c o m p l i a n t
wi th  th e  Statement of Standard for NIOSH CBRN PAPR Testing.

6 . 1 . 6 . 3    Al l  e x te r n al  fttings  s h al l  b e  fr e e  o f r o u g h  s p o ts ,  b u r r s ,
o r  s h ar p  e d g e s  th at c o u l d  te ar  p r i m ar y m ate r i a l s .

6 . 1 . 7  O p ti o n al  Fl as h  Fi re  Re q ui re m e n ts .    Wh e r e  l i q u i d  s p l as h -
p r o te c ti ve  e n s e m b l e s  o r  e l e m e n ts  r e l y o n  e x te r n al  c l o th i n g

i te m s  o r  m u l ti p l e  l aye r s  to  m e e t th e  p e r fo r m a n c e  r e q u i r e m e n ts
i n  7 . 1 . 8 ,  th e  e n s e m b l e  o r  e n s e m b l e  e l e m e n ts  s h al l  b e  d e s i g n e d

s o  th at a l l  l aye r s  o r  s e p a r ate  p ar ts  ar e  s e c u r e l y atta c h e d  an d
p r o vi d e d  a s  a  s i n gl e  a n d  i n te g r ate d  u n i t.

6 . 1 . 8  O p ti o n al  S te al th  Re q u i re m e n ts .    Wh e r e  p r o te c ti ve
e n s e m b l e s  o r  e n s e m b l e  e l e m e n ts  ar e  d e s i g n e d  to  m e e t th e
p e r fo r m a n c e  r e q u i r e m e n ts  i n  7 . 1 . 9 ,  th e  c o m p l e te  e n s e m b l e

an d  a l l  e l e m e n ts  s h a l l  b e  s u b j e c t to  th e  a p p l i c ab l e  r e q u i r e ‐
m e n ts .

6 . 2  D e s i gn  Re q u i re m e n ts  Specifc  to  N FPA 1 9 9 1  E n s e m b l e s
an d  E l e m e n ts .

6 . 2 . 1    N F PA 1991 -certifed  e n s e m b l e s  s h al l  o n l y b e  e n c ap s u l a t‐
i n g e n s e m b l e s  a n d  s h al l  m e e t th e  r e s p e c ti ve  r e q u i r e m e n ts  o f

S e c ti o n  6 . 1  an d  th e  specifc  e n s e m b l e  r e q u i r e m e n ts  o f 6 . 2 . 1 . 1
th r o u g h  6 . 2 . 1 . 5 .

6 . 2 . 1 . 1    N F PA 1991 -certifed  e n s e m b l e s  s h al l  n o t b e  p e r m i tte d
to  b e  c o n s tr u c te d  u s i n g  an  o u te r  g ar m e n t d e s i gn e d  to  b e  wo r n

o ve r  th e  e n s e m b l e  e l e m e n t to  m e e t th e  b as e  o r  o p ti o n al
r e q u i r e m e n ts  o f th i s  s ta n d a r d .

6 . 2 . 1 . 2    T h e  va p o r- p r o te c ti ve  e n s e m b l e  g ar m e n t wi th  h o o d  a n d
vi s o r,  gl o ve s ,  an d  fo o twe a r  s h a l l  b e  c o n s tr u c te d  u s i n g p r i m ar y
m a te r i al  th at s h al l  p r o vi d e  p r o te c ti o n  fr o m  c h e m i c a l  an d  p h ys i ‐

c a l  h az ar d s .  T h e  p r i m ar y m a te r i al  s h a l l  i n c l u d e  c h e m i c a l -
p r o te c ti ve  l a ye r s  th at c an  b e  confgured  as  s e p a r ate  l a ye r s  o r  a s
a c o m p o s i te .

6 . 2 . 1 . 3    T h e  c h e m i c a l -p r o te c ti ve  l a ye r  s h a l l  b e  d e s i gn e d  to
p r o vi d e  p e r m e a ti o n  r e s i s tan c e  to  c h e m i c al s  a n d  ga s ti gh t i n te g‐

r i ty fo r  th e  vap o r-p r o te c ti ve  e n s e m b l e .

6 . 2 . 1 . 3 . 1    T h e  c h e m i c a l -p r o te c ti ve  l a ye r  s h a l l  b e  c o n s i d e r e d  a
p r i m ar y m ate r i al  an d  s h al l  b e  p e r m i tte d  to  b e  confgured  as  a

s e p ar a te  l a ye r  o r  as  a c o m p o s i te  wi th  o th e r  p r i m ar y m a te r i al s .

6 . 2 . 1 . 3 . 2    T h e  c h e m i c a l -p r o te c ti ve  l aye r  s h a l l  b e  p e r m i tte d  to
d e p e n d  o n  an o th e r  p r i m a r y m a te r i al  to  p r o vi d e  p h ys i c al
p r o te c ti o n .

6 . 2 . 1 . 4 *    A p r o te c ti ve  c o ve r ( s )  c o n s tr u c te d  wi th  m a te r i al  th at
m e e ts  a l l  a p p l i c a b l e  p e r fo r m a n c e  c r i te r i a i n  S e c ti o n  7 . 2  s h a l l

b e  p r o vi d e d  to  p r o te c t th e  g ar m e n t c l o s u r e  as s e m b l y fr o m
d i r e c t c h e m i c al  s p l as h e s .  T h e  c o ve r ( s )  s h a l l  a l l o w ac c e s s  to  th e
c l o s u r e ( s )  fo r  d o n n i n g ,  doffng,  an d  i n s p e c ti o n .

6 . 2 . 1 . 5 *    O n l y o p e n -c i r c u i t S C B As  th at ar e  certifed  to
N F PA 1 9 8 1  o r  N F PA 1 9 8 6  s h al l  b e  specifed  to  b e  wo r n  wi th

vap o r-p r o te c ti ve  e n s e m b l e s .

6 . 2 . 2    Va p o r- p r o te c ti ve  e n s e m b l e  g l o ve s  a n d  gl o ve  e l e m e n ts
s h a l l  m e e t th e  r e s p e c ti ve  r e q u i r e m e n ts  o f 6 . 1 . 4  an d  th e  specifc
e n s e m b l e  r e q u i r e m e n t o f 6 . 2 . 2 . 1 .

6 . 2 . 2 . 1    Wh e r e  gl o ve s  a r e  d e s i gn e d  fo r  r e m o va l ,  th e  i n te r fa c e
o f g l o ve  e l e m e n t to  vap o r-p r o te c ti ve  ga r m e n t s l e e ve  s h a l l

p e r m i t r e m o val  a n d  r e p l ac e m e n t o f th e  g l o ve s  a ttac h e d  to  e a c h
ga r m e n t s l e e ve  wi th i n  3 0  m i n u te s .

6 . 2 . 3    Va p o r- p r o te c ti ve  e n s e m b l e  fo o twe ar  a n d  fo o twe a r
e l e m e n ts  s h a l l  m e e t th e  r e s p e c ti ve  r e q u i r e m e n ts  o f 6 . 1 . 5  an d

th e  specifc  e n s e m b l e  r e q u i r e m e n ts  o f 6 . 2 . 3 . 1  an d  6 . 2 . 3 . 2 .

6 . 2 . 3 . 1    S o c ks ,  wh e r e  p r o vi d e d ,  s h a l l  b e  d e s i g n e d  as  an  e x te n ‐
s i o n  o f th e  c h e m i c al  p r o te c ti ve  g ar m e n t l e g,  s h a l l  c o ve r  th e

e n ti r e  fo o t an d  an kl e ,  an d  s h al l  p r o vi d e  p r o te c ti o n  to  th e  fe e t
wh e n  wo r n  i n  c o n j u n c ti o n  wi th  an  o u te r  b o o t.

6 . 2 . 3 . 2    F o o twe ar  e l e m e n ts  s h a l l  b e  c o n s tr u c te d  u s i n g  p r i m ar y
m a te r i al  th at p r o vi d e s  p r o te c ti o n  fr o m  c h e m i c al  a n d  p h ys i c al

h a z a r d s .  T h e  p r i m ar y m ate r i a l  s h a l l  i n c l u d e  c h e m i c a l -
p r o te c ti ve  l a ye r s  th at c an  b e  confgured  as  s e p a r ate  l a ye r s  o r  a s
a c o m p o s i te .

6 . 2 . 3 . 3    T h e  fo o twe ar  c h e m i c al -p r o te c ti ve  l a ye r  s h al l  b e
d e s i g n e d  to  p r o vi d e  p e r m e ati o n  r e s i s ta n c e  to  c h e m i c al s  an d

g as ti g h t i n te g r i ty fo r  th e  va p o r-p r o te c ti ve  fo o twe ar.

6 . 2 . 3 . 3 . 1    T h e  fo o twe ar  c h e m i c a l -p r o te c ti ve  l aye r  s h al l  b e
c o n s i d e r e d  a p r i m a r y m ate r i a l  an d  s h al l  b e  p e r m i tte d  to  b e
confgured  a s  a s e p a r ate  l aye r  o r  as  a  c o m p o s i te  wi th  o th e r
p r i m ar y m a te r i al s .

6 . 2 . 3 . 3 . 2    T h e  fo o twe ar  c h e m i c a l -p r o te c ti ve  l aye r  s h al l  b e
p e r m i tte d  to  d e p e n d  o n  a n o th e r  p r i m ar y m a te r i al  to  p r o vi d e

p h ys i c a l  p r o te c ti o n .
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6 . 3  D e s i gn  Re q ui re m e n ts  Specifc  to  N FPA 1 9 9 2  E n s e m b l e s
an d  E n s e m b l e  E l e m e n ts .

6 . 3 . 1    N F PA 1992-certifed  e n s e m b l e s  o r  g ar m e n ts  s h al l  b e
p e r m i tte d  to  b e  e i th e r  e n c ap s u l a ti n g o r  n o n e n c ap s u l ati n g  an d

s h a l l  m e e t th e  r e s p e c ti ve  r e q u i r e m e n ts  o f S e c ti o n  6 . 1 .

6 . 3 . 2    N F PA 1992-certifed  g ar m e n t e l e m e n ts  s h al l  m e e t th e
r e q u i r e m e n ts  o f 6 . 1 . 3 .

6 . 3 . 3    E n s e m b l e s  s h a l l  b e  d e s i g n e d  to  a c c o m m o d ate  th e  r e s p i ‐
r a to r s  specifed  b y th e  m an u fa c tu r e r.

6 . 3 . 3 . 1    Al l  r e s p i r ato r s  specifed  fo r  u s e  wi th  e n c ap s u l a te d
e n s e m b l e s  s h al l  b e  o p e n - c i r c u i t S C B A certifed  as  c o m p l i a n t
wi th  N F PA 1 9 8 1  o r  N F PA 1 9 8 6 .

6 . 3 . 3 . 2    Al l  r e s p i r ato r s  specifed  fo r  u s e  wi th  n o n e n c ap s u l ate d
e n s e m b l e s  s h a l l  b e  certifed  b y N I O S H  as  c o m p l i an t wi th  th e

Statement of Standard for NIOSH CBRN SCBA Testing,  th e  Statement
of Standard for NIOSH CBRN APR Testing,  o r  th e  Statement of

Standard for NIOSH CBRN PAPR Testing.

6 . 3 . 3 . 2 . 1    Wh e r e  S C B As  a r e  u s e d  a s  r e s p i r a to r s ,  th e  S C B A
specifed  b y th e  m a n u fac tu r e r  s h a l l  m e e t th e  r e q u i r e m e n ts  o f
e i th e r  N F PA 1 9 8 1  o r  N F PA 1 9 8 6 .

6 . 3 . 4    N F PA 1992-certifed  e n s e m b l e  gl o ve s  an d  g l o ve  e l e m e n ts
s h a l l  m e e t th e  r e q u i r e m e n ts  o f 6 . 1 . 4 .

6 . 3 . 4 . 1    Wh e r e  th e  g l o ve  i s  n o t atta c h e d  to  th e  s l e e ve ,  th e  g l o ve
e l e m e n ts  s h al l  p r o vi d e  p r o te c ti o n  to  at l e as t 2 7 . 9 4  c m  ( 1 1  i n . )
fr o m  th e  ti p  o f th e  l o n ge s t fnger  o f th e  gl o ve .

6 . 3 . 4 . 2    Wh e r e  N F PA 1992-certifed  e n s e m b l e  g l o ve s  ar e
d e s i g n e d  fo r  r e m o val ,  th e  i n te r fac e  o f th e  g l o ve  to  th e  l i q u i d

s p l a s h - p r o te c ti ve  ga r m e n t s l e e ve  s h al l  b e  d e s i gn e d  to  p e r m i t
r e m o val  an d  r e p l ac e m e n t o f th e  g l o ve s  attac h e d  to  e a c h  s l e e ve
wi th i n  a 3 0 -m i n u te  p e r i o d .

6 . 3 . 5    N F PA 1992–certifed  e n s e m b l e  fo o twe ar  a n d  fo o twe ar
e l e m e n ts  s h al l  m e e t th e  r e q u i r e m e n ts  o f 6 . 1 . 5 .

6 . 3 . 5 . 1    P r o te c ti ve  fo o twe ar  s h a l l  b e  p e r m i tte d  to  b e  c o n s tr u c ‐
te d  u s i n g  a n  o u te r  b o o t d e s i g n e d  to  b e  wo r n  o ve r  a s o c k wh e r e

s u c h  a d d i ti o n al  fo o twe a r  c o m p o n e n ts  a r e  n e c e s s ar y to  m e e t th e
fo o twe ar  r e q u i r e m e n ts  o f th i s  s tan d a r d .

6 . 3 . 5 . 2    Wh e r e  s o c ks  a r e  u s e d  as  p a r t o f a n  e n c a p s u l ati n g  o r
n o n e n c a p s u l ati n g  N F PA 1992-certifed  e n s e m b l e ,  th e  u s e  o f

a n y N F PA 1992-certifed  fo o twe a r  e l e m e n t o r  a n y o u te r  b o o t o f
th e  fo o twe a r  e l e m e n t th a t i s  certifed  to  N F PA 1 9 5 1 ,

N F PA 1 9 7 1 ,  N F PA 1 9 9 1 ,  N F PA 1 9 9 4 ,  o r  N F PA 1 9 9 9  th a t a l s o
m e e ts  th e  m i n i m u m  h e i gh t r e q u i r e m e n t specifed  i n  6 . 1 . 5 . 4
s h a l l  b e  p e r m i tte d .

6 . 3 . 5 . 3    I f th e  m a n u fac tu r e r  c h o o s e s  to  al l o w c h o i c e s  o f fo o t‐
we ar  as  p e r m i tte d  i n  6 . 3 . 5 . 2 ,  th e n  th e  p r o d u c t l ab e l  s h a l l  h a ve

an  ad d i ti o n a l  war n i n g a s  s ti p u l a te d  i n  C h ap te r  5 .

6 . 3 . 6    L i q u i d  s p l as h -p r o te c ti ve  e n s e m b l e  h o o d s  an d  h o o d
e l e m e n ts  s h al l  m e e t th e  r e q u i r e m e n ts  o f 6 . 1 . 6 .

6 . 4  D e s i gn  Re q u i re m e n ts  Specifc  to  N FPA 1 9 9 4  E n s e m b l e s .

6 . 4 . 1    H az ar d o u s  m ate r i a l s  an d  C B RN  p r o te c ti ve  e n s e m b l e s
s h a l l  m e e t th e  r e q u i r e m e n ts  i n  e i th e r  6 . 1 . 1  o r  6 . 1 . 2  as  a p p l i c a‐

b l e  to  th e  d e s i gn  an d  confguration  o f th e  e n s e m b l e .

6 . 4 . 1 . 1    C l as s  1 ,  C l as s  2 ,  a n d  C l a s s  2 R e n s e m b l e s  s h a l l  b e
p e r m i tte d  to  b e  d e s i gn e d  a n d  confgured  as  e i th e r  e n c ap s u l a t‐

i n g o r  n o n e n c ap s u l a ti n g e n s e m b l e s  a n d  s h al l  b e  s o  d e s i g n ate d
o n  th e  p r o d u c t l a b e l  as  specifed  i n  C h ap te r  5 .

6 . 4 . 1 . 2    C l as s  3 ,  C l a s s  3 R,  C l as s  4 ,  a n d  C l as s  4 R e n s e m b l e s  s h a l l
b e  n o n e n c ap s u l a ti n g e n s e m b l e s .

6 . 4 . 1 . 3    E n s e m b l e s  s h a l l  b e  d e s i g n e d  to  ac c o m m o d ate  th e
r e s p i r a to r s  specifed  b y th e  m an u fac tu r e r.

6 . 4 . 1 . 3 . 1    Al l  r e s p i r ato r s  specifed  fo r  u s e  wi th  C l as s  1 ,  C l as s  2 ,
C l a s s  2 R,  an d  C l a s s  5  e n s e m b l e s  s h al l  b e  o p e n -c i r c u i t S C B A
certifed  as  c o m p l i a n t wi th  N F PA 1 9 8 1  o r  N F PA 1 9 8 6 .

6 . 4 . 1 . 3 . 2    Al l  r e s p i r a to r s  specifed  fo r  u s e  wi th  C l as s  3 ,  C l as s  3 R,
C l a s s  4 ,  o r  C l as s  4 R e n s e m b l e s  s h a l l  b e  certifed  b y N I O S H  a s

c o m p l i an t wi th  th e  Statement of Standard for NIOSH CBRN SCBA
Testing,  th e  Statement of Standard for NIOSH CBRN APR Testing,  o r
th e  Statement of Standard for NIOSH CBRN PAPR Testing.

6 . 4 . 1 . 3 . 2 . 1    Wh e r e  S C B As  ar e  u s e d  as  r e s p i r a to r s ,  th e  S C B A
specifed  b y th e  m an u fac tu r e r  s h a l l  m e e t th e  r e q u i r e m e n ts  o f
e i th e r  N F PA 1 9 8 1  o r  N F PA 1 9 8 6 .

6 . 4 . 1 . 4    H az ar d o u s  m a te r i al s  an d  C B RN  p r o te c ti ve  e n s e m b l e
gl o ve s  s h a l l  m e e t th e  r e q u i r e m e n ts  o f 6 . 1 . 4 .

6 . 4 . 1 . 5    H az ar d o u s  m a te r i al s  an d  C B RN  p r o te c ti ve  e n s e m b l e
fo o twe ar  a n d  fo o twe a r  e l e m e n ts  s h a l l  m e e t th e  r e q u i r e m e n ts  o f

6 . 1 . 5 .

6 . 4 . 1 . 5 . 1    Wh e r e  s o c ks  a r e  u s e d  a s  p ar t o f th e  p r o te c ti ve
e n s e m b l e ,  th e  m a n u fac tu r e r  s h a l l  p e r m i t th e  u s e  o f a n y

N F PA 1994-certifed  fo o twe ar  e l e m e n t o r  an y o u te r  b o o t o f th e
fo o twe ar  e l e m e n t th a t i s  certifed  to  N F PA 1 9 5 1 ,  N F PA 1 9 7 1 ,

N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  o r  N F PA 1 9 9 9  th at a l s o  m e e ts  th e  m i n i ‐
m u m  h e i gh t r e q u i r e m e n t specifed  i n  6 . 1 . 5 . 4 .

6 . 4 . 1 . 6    H az ar d o u s  m a te r i al s  an d  C B RN  p r o te c ti ve  e n s e m b l e
h o o d s  an d  h o o d  e l e m e n ts  s h al l  m e e t th e  r e q u i r e m e n ts  o f 6 . 1 . 6 .

6 . 4 . 1 . 6 . 1    S e p a r ate  h o o d  e l e m e n ts  s h al l  b e  p e r m i tte d  fo r
C l a s s  3 ,  C l as s  3 R,  C l as s  4 ,  C l a s s  4 R,  a n d  C l as s  5  e n s e m b l e s  o n l y.

6 . 4 . 2  Ad d i ti o n al  D e s i gn  Re q u i re m e n ts  Specifc  to
N FPA 1 9 9 4  C l as s  5  E n s e m b l e s  an d  E n s e m b l e  E l e m e n ts .

6 . 4 . 2 . 1    C l as s  5  e n s e m b l e s  s h a l l  b e  n o n e n c a p s u l ati n g .

6 . 4 . 2 . 2    C l as s  5  ga r m e n ts  s h al l  m e e t th e  d e s i g n  r e q u i r e m e n ts
fo r  te c h n i c a l  r e s c u e  p r o te c ti ve  e n s e m b l e  g ar m e n ts  i n
S e c ti o n  6 . 1  o f N F PA 1 9 5 1  wi th  th e  fo l l o wi n g  e x c e p ti o n s :

( 1 ) Gar m e n ts  s h a l l  b e  p e r m i tte d  to  b e  e i th e r  a  s e t o f c o at an d
p an ts  o r  c o ve r a l l s .

( 2 ) U p p e r  to r s o  ga r m e n ts  a n d  c o ve r al l s  s h al l  b e  p e r m i tte d  to
h ave  a n  atta c h e d  h o o d  i n  l i e u  o f a c o l l a r.

( 3 ) Gar m e n ts  s h a l l  b e  p e r m i tte d  to  h a ve  an  a ttac h e d  o r
d e ta c h ab l e  l i n e r.

( 4 ) G ar m e n ts  s h a l l  b e  p e r m i tte d  to  m e e t th e  o p ti o n al
r e q u i r e m e n ts  fo r  b l o o d - b o r n e  p ath o ge n  p r o te c ti ve  te c h ‐

n i c al  r e s c u e  ga r m e n t e n s e m b l e  e l e m e n ts  i n  6 . 1 . 1 . 1 5  o f
N F PA 1 9 5 1 .

( 5 ) I f a  g ar m e n t h as  a d e tac h ab l e  l i n e r  th at i s  n e c e s s a r y to
m e e t th e  p e r fo r m a n c e  r e q u i r e m e n ts  fo r  C l as s  5  g ar m e n ts
i n  C h ap te r  7 ,  th e  p r o d u c t l ab e l  s h al l  i n c l u d e  a war n i n g

o n  th e  g ar m e n t o u te r  s h e l l  th at i n d i c ate s  th at th e  l i n e r
m u s t b e  p r o p e r l y atta c h e d  fo r  c o m p l i a n c e  wi th  th e
N F PA 1 9 9 4  C l a s s  5  r e q u i r e m e n ts .

( 6 ) Gar m e n ts  s h al l  b e  p e r m i tte d  to  h ave  vi s i b i l i ty m ar ki n g s .



P E RF O RM AN C E  RE QU I RE M E N T S 1 9 9 0 - 5 5

2 0 2 2  E d i t i o n

6 . 4 . 2 . 3    C l as s  5  e n s e m b l e s  s h a l l  c o n s i s t o f th e  fo l l o wi n g  ad d i ‐
ti o n a l  e l e m e n ts :

( 1 ) I f a  g ar m e n t d o e s  n o t i n c l u d e  a n  attac h e d  h o o d ,  th e
e n s e m b l e  s h a l l  i n c l u d e  a h o o d  th at i s  certifed  to  th e

h o o d  i n te r fac e  c o m p o n e n t r e q u i r e m e n ts  o f N F PA 1 9 7 1
o r  a h o o d  th at i s  certifed  to  N F PA 1 9 9 4  C l as s  3 ,  C l as s  3 R,

C l a s s  4 ,  o r  C l as s  4 R r e q u i r e m e n ts ,  as  we l l  a s  th e  o p ti o n al
fash  fre  p r o te c ti o n  r e q u i r e m e n ts  o f th i s  s tan d ar d .

( 2 ) T h e  e n s e m b l e  s h al l  i n c l u d e  a h e l m e t th at i s  certifed  to
N F PA 1 9 5 1 ,  N F PA 1 9 7 7 ,  o r  N F PA 1 9 7 1 .

( 3 ) T h e  e n s e m b l e  s h a l l  i n c l u d e  g l o ve s  th at a r e  certifed  to
N F PA 1 9 5 1 ,  N F PA 1 9 7 7  ( wo r k gl o ve s  o n l y) ,  o r
N F PA 1 9 7 1 ,  o r  g l o ve s  th at ar e  certifed  to  N F PA 1 9 9 4

C l a s s  3 ,  C l as s  3 R,  C l a s s  4 ,  o r  C l a s s  4 R r e q u i r e m e n ts ,  a s
we l l  as  th e  o p ti o n al  fash  fre  p r o te c ti o n  r e q u i r e m e n ts  o f

th i s  s tan d a r d .
( 4 ) T h e  e n s e m b l e  s h a l l  i n c l u d e  fo o twe a r  th at i s  certifed  to

N F PA 1 9 5 1 ,  N F PA 1 9 7 1 ,  o r  N F PA 1 9 7 7 ,  o r  fo o twe a r  th at i s
certifed  to  th i s  s tan d a r d ,  a s  we l l  as  th e  o p ti o n al  fash  fre
p r o te c ti o n  r e q u i r e m e n ts .

C h ap te r 7    P e r fo r m an c e  Re q ui re m e n ts

7 . 1  G e n e ral  P e r fo r m an c e  Re q u i re m e n ts  ( Ap p l i e s  to
N FPA 1 9 9 1 ,  N FPA 1 9 9 2 ,  an d  N FPA 1 9 9 4 ) .

7 . 1 . 1  E n s e m b l e  P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 1 . 1  E n s e m b l e  I n te gri ty P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 1 . 1 . 1 *    E n s e m b l e s  p r o vi d i n g  p r o te c ti o n  fr o m  ga s e s  o r
va p o r s  s h a l l  b e  te s te d  fo r  i n wa r d  vap o r  l e a ka ge  i n  a c c o r d a n c e
wi th  8 . 2 . 2  an d  s h al l  h ave  b o th  a g e o m e tr i c  m e an  l o c a l  p h ys i o ‐

l o gi c a l  p r o te c ti ve  d o s ag e  fac to r  ( PPDFi)  val u e  at e a c h  p a s s i ve
ad s o r b e n t d o s i m e te r  ( PAD )  l o c a ti o n  fo r  th e  fo u r  e n s e m b l e s
te s te d  a n d  a ge o m e tr i c  m e an  s ys te m i c  p h ys i o l o g i c al  p r o te c ti ve

d o s a ge  fac to r  ( PPDFsys)  va l u e  a s  specifed  i n  Tab l e  7 . 1 . 1 . 1 . 1 .

7 . 1 . 1 . 1 . 2    E n s e m b l e s  p r o vi d i n g  p r o te c ti o n  fr o m  l i q u i d s  s h al l  b e
te s te d  fo r  l i q u i d  i n te gr i ty i n  a c c o r d an c e  wi th  8 . 2 . 3 . 1  u s i n g th e

te s t d u r ati o n s  specifed  i n  Ta b l e  7 . 1 . 1 . 1 . 2 ,  s h a l l  s h o w n o
e vi d e n c e  o f l i q u i d  p e n e tr ati o n ,  an d  s h a l l  m e e t th e  fo l l o wi n g

a d d i ti o n al  c r i te r i a as  ap p l i c ab l e  i n  th e  d e s i g n  o f th e  e n s e m b l e :

( 1 ) * Wh e r e  o u te r  g l o ve s  ar e  d e s i gn e d  to  b e  wo r n  i n  c o n j u n c ‐
ti o n  wi th  g l o ve s  atta c h e d  to  th e  e n s e m b l e ,  th e  o u te r
gl o ve s  s h a l l  n o t c o l l e c t l i q u i d .

( 2 ) Wh e r e  o u te r  b o o ts  a r e  d e s i g n e d  to  b e  wo r n  i n  c o n j u n c ‐
ti o n  wi th  s o c ks ,  th e  o u te r  b o o ts  s h al l  n o t c o l l e c t l i q u i d .

( 3 ) Wh e r e  e n s e m b l e s  i n c l u d e  e x h a u s t val ve s ,  n o  l i q u i d  s h a l l
c o l l e c t i n s i d e  th e  e n s e m b l e s  n e x t to  th e  e x h au s t va l ve s .

Tab l e  7 . 1 . 1 . 1 . 1  P e r fo r m an c e  Re q u i re m e n ts  fo r I n ward  Vap o r
l e ak age

L e ve l

PPDFi at e ac h  PAD

l o c ati o n * PPDFsys*

U l tr ah i gh ≥ 1 0 7 1 ≥ 4 8 8

H i g h ≥ 8 7 1 ≥ 4 4 1

M o d e r ate ≥ 4 8 1 ≥ 3 2 8

L o w ≥ 8 0 ≥ 3 5

* Ge o m e tr i c  m e a n s  fo r  a l l  e n s e m b l e s  te s te d .

7 . 1 . 1 . 1 . 3    E n s e m b l e s  i n te n d e d  p r i m ar i l y fo r  p r o te c ti o n  fr o m
p ar ti c u l ate s  s h a l l  b e  te s te d  fo r  o ve r a l l  p ar ti c u l ate  i n wa r d  l e a k‐
age  as  specifed  i n  8 . 2 . 4  an d  s h al l  e i th e r  s h o w n o  vi s u a l  p ar ti c u ‐
l ate  i n war d  l e a ka ge  o n  b l ac k i n d i c ato r  g ar m e n ts  o r,  wh e r e
fuorescence  i s  o b s e r ve d ,  s h al l  h ave  n o  i n d i vi d u a l  s am p l i n g
ar e a wi th  a n  ave r ag e  s u r fac e  c o n c e n tr a ti o n  o f p ar ti c u l ate s  o ve r
6 . 0  μg / c m 2 .

7 . 1 . 1 . 1 . 4    E n s e m b l e s  s h a l l  b e  te s te d  fo r  o ve r al l  fu n c ti o n  an d
i n te gr i ty a s  specifed  8 . 6 . 1  a n d  s h a l l  m e e t th e  fo l l o wi n g c r i te r i a

a n d  a d d i ti o n a l  c r i te r i a  specifed  i n  Tab l e  7 . 1 . 1 . 1 . 4 .

( 1 ) E n s e m b l e s  s h al l  n o t r e s tr i c t te s t s u b j e c ts  fr o m  p e r fo r m i n g
an y tas ks .

( 2 ) Wh e re  h o o d s  a r e  p r o vi d e d  as  p ar t o f e n s e m b l e s ,  e n s e m ‐
b l e s  s h al l  ac c o m m o d a te  h e ad  p r o te c ti o n  d e vi c e s  m e e ti n g

th e  d i m e n s i o n al  r e q u i r e m e n ts  fo r  Typ e  I ,  C l as s  G h e l m e ts
o f AN S I / I S E A Z 8 9 . 1 ,  American National Standard for Indus‐

trial Head Protection.
( 3 ) E n s e m b l e s  s h a l l  p e r m i t te s t s u b j e c ts  to  s e e  th r o u gh  th e

c o m b i n a ti o n  o f r e s p i r ato r y p r o te c ti ve  d e vi c e  a n d  e n s e m ‐
b l e  vi s o r,  i f p r e s e n t,  wi th  a vi s u al  ac u i ty o f 2 0 / 3 5  o r  b e tte r.

( 4 ) Wh e re  e n s e m b l e s  i n c l u d e  a  h o o d  wi th  a vi s o r  th at c o ve r s
th e  r e s p i r a to r  fac e p i e c e ,  te s t s u b j e c ts  s h a l l  b e  ab l e  to
p r o p e r l y i d e n ti fy 3  o u t o f 4  l e tte r s  o n  th e  te s t s i gn  a t e a c h

o f th e  fo l l o wi n g a n gl e s  wi th  r e s p e c t to  th e  te s t s u b j e c ts :

( a) U p war d s ,  3 6  d e g r e e s
( b ) D o wn war d s ,  3 0  d e gr e e s
( c ) Ri gh t,  6 0  d e g r e e s
( d ) L e ft,  6 0  d e g r e e s

( 5 ) Wh e re  e n s e m b l e s  ar e  e n c a p s u l ati n g ,  e n s e m b l e s  s h a l l
p e r m i t th e  te s t s u b j e c ts  to  r e m o ve  th e i r  h an d s  fr o m  an d

r e i n s e r t th e i r  h an d s  i n to  th e  g l o ve  s ys te m  5  ti m e s  s e q u e n ‐
ti a l l y wi th i n  a  p e r i o d  o f 2 . 5  m i n u te s  o r  l e s s .

( 6 ) G ar m e n t c l o s u r e s  s h a l l  r e m a i n  e n g ag e d  d u r i n g  th e  e n ti r e
ga r m e n t fu n c ti o n  te s ti n g.

( 7 ) Wh e re  p r o te c ti ve  faps  c o ve r  th e  g ar m e n t c l o s u r e s ,
p r o te c ti ve  faps  s h al l  r e m ai n  c l o s e d  fo r  th e  d u r ati o n  o f

th e  o ve r a l l  g ar m e n t fu n c ti o n  te s t.

7 . 1 . 1 . 1 . 4 . 1    Wh e r e  e n s e m b l e s  ar e  te s te d  fo r  l i q u i d  i n te g r i ty a s
p ar t o f th e  o ve r al l  fu n c ti o n  an d  i n te gr i ty te s t,  th e  te s t r e s u l ts  fo r
l i q u i d  i n te gr i ty s h a l l  b e  p e r m i tte d  to  d e m o n s tr ate  c o m p l i a n c e

wi th  7 . 1 . 1 . 1 . 2 .

7 . 1 . 1 . 1 . 5    Wh e r e  e n s e m b l e s  h ave  i n s ta l l e d  e x h au s t va l ve s  o r
e x h a u s t p o r ts ,  e n c ap s u l a ti n g e n s e m b l e s  s h a l l  b e  te s te d  fo r
airfow c a p ac i ty a s  specifed  i n  8 . 6 . 2 ,  e x h i b i t n o  i n te r n al  p r e s ‐
s u r e s  g r e ate r  th a n  1 5 0  m m  ( 6  i n . )  wa te r  ga u g e  p r e s s u r e ,  an d

m e e t th e  p o s t-te s t i n te g r i ty r e q u i r e m e n t specifed  i n  e i th e r
7 . 1 . 1 . 1 . 5 . 1  o r  7 . 1 . 1 . 1 . 5 . 2 ,  as  ap p r o p r i a te .

Tab l e  7 . 1 . 1 . 1 . 2  Te s t D u rati o n  fo r L i q u i d  I n te gri ty Te s ti n g

Le ve l Te s t D urati o n  ( m i n )

U l tr ah i gh 6 0

H i g h 2 0

M o d e r ate 8

L o w 4
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7 . 1 . 1 . 1 . 5 . 1    E n c a p s u l ati n g  e n s e m b l e s  m e e ti n g th e  u l tr ah i gh
p e r fo r m a n c e  l e ve l  fo r  i n war d  va p o r  l e akag e  s h al l  s h o w an

e n d i n g  p r e s s u r e  o f at l e as t 8 0  m m  ( 3  5 ∕3 2  i n . )  wate r  g au ge  p r e s ‐
s u r e  afte r  s u b s e q u e n t te s ti n g fo r  g as ti g h t i n te gr i ty as  specifed
i n  8 . 2 . 1 .

7 . 1 . 1 . 1 . 5 . 2    Al l  o th e r  e n c ap s u l a ti n g e n s e m b l e s  s h al l  s h o w n o
e vi d e n c e  o f l i q u i d  p e n e tr a ti o n  wh e n  te s te d  as  specifed  i n

8 . 2 . 3 . 1 .

7 . 1 . 1 . 2  E x h au s t Val ve  P e r fo r m an c e  Re q ui re m e n ts .

7 . 1 . 1 . 2 . 1 *    Wh e r e  p r e s e n t i n  e n s e m b l e s  p r o vi d i n g vap o r
p r o te c ti o n ,  e x h au s t val ve s  i n s ta l l e d  i n  e n s e m b l e s  s h a l l  b e  te s te d

fo r  i n war d  l e akag e  as  specifed  i n  8 . 6 . 3  an d  s h al l  n o t e x h i b i t a
l e akag e  r ati n g  e x c e e d i n g 3 0  m L / m i n  ( 1 . 8 3  i n . 3 / m i n ) .

7 . 1 . 1 . 2 . 2 *    Wh e r e  p r e s e n t,  e x h au s t val ve s  i n s tal l e d  i n  e n s e m ‐
b l e s  s h a l l  b e  te s te d  fo r  m o u n ti n g  s tr e n g th  as  specifed  i n  8 . 5 . 4

a n d  s h al l  h ave  a fa i l u r e  fo r c e  gr e a te r  th an  1 3 5  N  ( 3 0  l b f) .

7 . 1 . 1 . 3  E x te r n al  Fi tti n g P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 1 . 3 . 1    Va p o r- p r o te c ti ve  e n s e m b l e s  o n  wh i c h  e x te r n al
fttings  a r e  i n s tal l e d  th at p e n e tr ate  an y ga r m e n t,  vi s o r,  g l o ve ,

fo o twe ar,  o r  e l a s to m e r i c  i n te r fac e  m ate r i a l s  s h a l l  b e  te s te d  fo r
ga s ti g h t i n te gr i ty a s  specifed  i n  8 . 2 . 1  a n d  s h o w an  e n d i n g  p r e s ‐
s u r e  o f at l e as t 8 0  m m  ( 3  5 ∕3 2  i n . )  wate r  ga u g e .  (See A. 7. 1 . 1 . 2. 1 . )

7 . 1 . 1 . 3 . 2    L i q u i d  s p l as h -p r o te c ti ve  e n s e m b l e s  o n  wh i c h  e x te r ‐
n al  fttings  ar e  i n s tal l e d  th at p e n e tr ate  an y vi s o r,  gl o ve ,  fo o t‐

we ar,  o r  e l as to m e r i c  i n te r fa c e  m ate r i a l s  s h a l l  m e e t th e
r e s p e c ti ve  l i q u i d ti gh t i n te gri ty r e q u i r e m e n ts  i n  7 . 1 . 1 . 1 . 2 .

Tab l e  7 . 1 . 1 . 1 . 4  P e r fo r m an c e  Re q u i re m e n ts  fo r O ve ral l
Fu n c ti o n  an d  I n te gri ty

L e ve l
Tas k C o m p l e ti o n

T i m e
P o s t- Tas k  E n s e m b l e

I n te gri ty

U l tr ah i gh Al l  ta s ks  
c o m p l e te d  
wi th i n  3 0  m i n

E n s e m b l e s  h ave  an  
e n d i n g  p r e s s u r e  
o f at l e as t 8 0  m m  
( 3  5 ∕3 2  i n . )  wate r  

ga u g e  p r e s s u r e

H i gh Al l  ta s ks  
c o m p l e te d  
wi th i n  2 0  m i n

E n s e m b l e s  m e e t 
h i g h  l e ve l  
r e q u i r e m e n ts  a s  
specifed  i n  
7 . 1 . 1 . 1 . 2

M o d e r a te Al l  ta s ks  
c o m p l e te d  
wi th i n  1 5  m i n

E n s e m b l e s  m e e t 
m o d e r ate  l e ve l  
r e q u i r e m e n ts  a s  
specifed  i n  
7 . 1 . 1 . 1 . 2

L o w Al l  ta s ks  
c o m p l e te d  
wi th i n  1 5  m i n

E n s e m b l e s  m e e t 
l o w l e ve l  
r e q u i r e m e n ts  a s  
specifed  i n  
7 . 1 . 1 . 1 . 2

Ve r y L o w Al l  ta s ks  
c o m p l e te d  
wi th i n  1 5  m i n

N o n e

7 . 1 . 1 . 3 . 3    Wh e r e  p r e s e n t,  e x te r n a l  fttings  i n s ta l l e d  i n  e n s e m ‐
b l e s  th a t a r e  i n te n d e d  fo r  te th e r e d  a p p l i c ati o n s  s h al l  b e  te s te d
fo r  p u l l -o u t s tr e n g th  as  specifed  i n  8 . 5 . 5  an d  s h al l  n o t h ave  a

fa i l u r e  fo r c e  o f l e s s  th a n  1 0 0 0  N  ( 2 2 5  l b f) .

7 . 1 . 1 . 3 . 4    Wh e r e  p r e s e n t,  e x te r n a l  fttings  i n s ta l l e d  i n  e n s e m ‐
b l e s  th a t a r e  n o t i n te n d e d  fo r  te th e r e d  ap p l i c a ti o n s  s h a l l  b e

te s te d  fo r  p u l l -o u t s tr e n gth  a s  specifed  i n  8 . 5 . 5  an d  s h al l  n o t
h a ve  a  fai l u r e  fo r c e  o f l e s s  th an  1 3 5  N  ( 3 0  l b f) .

7 . 1 . 2  M ate ri al  an d  S e am  B ar ri e r P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 2 . 1  U l trah i gh  P e r m e ati o n  Re s i s tan c e  fo r I n d u s tri al  C h e m i ‐
c al s .    Wh e r e  specifed  fo r  u l tr ah i g h  p e r m e a ti o n  r e s i s ta n c e
ag ai n s t i n d u s tr i al  c h e m i c al s ,  th e  g ar m e n t,  vi s o r,  g l o ve ,  fo o twe a r,

h o o d ,  a n d  e l as to m e r i c  i n te r fa c e  m a te r i al s  a n d  s e a m s  i n  an d
b e twe e n  th e s e  e l e m e n ts  an d  c o m p o n e n ts  s h al l  b e  te s te d  fo r

p e r m e ati o n  r e s i s tan c e  as  specifed  i n  8 . 3 . 1 . 1 ,  s h a l l  h ave  an  a ve r ‐
a ge  c u m u l ati ve  p e r m e ati o n  th at d o e s  n o t e x c e e d  6 . 0  μg / c m 2

fo r  th e  1 -h o u r  te s t p e r i o d ,  an d  s h a l l  n o t e x c e e d  a n  a ve r a ge
c u m u l a ti ve  p e r m e a ti o n  fo r  th e  frst 1 5 -m i n u te  i n te r val  o f 2 . 0
μg/ c m 2  fo r  e a c h  o f th e  specifed  c h e m i c a l s  an d  fo r  e ac h  ad d i ‐
ti o n a l  c h e m i c al  o r  specifc  c h e m i c a l  m i x tu r e  fo r  wh i c h  th e

m a n u fac tu r e r  i s  c e r ti fyi n g  th e  e n s e m b l e  o r  e n s e m b l e  e l e m e n t.

7 . 1 . 2 . 2  P e r m e ati o n  Re s i s tan c e  fo r To x i c  I n d u s tri al  C h e m i c al s .
Wh e r e  specifed  fo r  p e r m e a ti o n  r e s i s ta n c e  ag ai n s t to x i c  i n d u s ‐

tr i a l  c h e m i c al s ,  th e  g ar m e n t,  vi s o r,  gl o ve ,  fo o twe ar,  h o o d ,  an d
e l as to m e r i c  i n te r fac e  m ate r i a l s  a n d  s e a m s  i n  a n d  b e twe e n  th e s e
e l e m e n ts  a n d  c o m p o n e n ts  s h al l  b e  te s te d  fo r  p e r m e a ti o n  r e s i s t‐

a n c e  a s  specifed  i n  8 . 3 . 1 . 2 ,  s h a l l  h ave  an  ave r ag e  c u m u l a ti ve
p e r m e ati o n  th a t d o e s  n o t e x c e e d  6 . 0  μg / c m 2  fo r  th e  1 -h o u r  te s t
p e r i o d ,  a n d  s h al l  n o t e x c e e d  a n  ave r ag e  c u m u l a ti ve  p e r m e a ti o n
fo r  th e  frst 1 5 - m i n u te  i n te r va l  o f 2 . 0  μg / c m 2  fo r  e a c h  o f th e
specifed  c h e m i c al s  an d  fo r  e ac h  a d d i ti o n al  c h e m i c al  o r
specifc  c h e m i c a l  m i x tu r e  fo r  wh i c h  th e  m a n u fac tu r e r  i s  c e r ti fy‐
i n g th e  e n s e m b l e  o r  e n s e m b l e  e l e m e n t.

7 . 1 . 2 . 3  P e r m e ati o n  Re s i s tan c e  fo r C h e m i c al  War fare  Age n ts .

7 . 1 . 2 . 3 . 1    Wh e r e  specifed  fo r  p e r m e ati o n  r e s i s tan c e  a ga i n s t
th e  l i q u i d  c h e m i c al  war far e  a ge n t s u l fu r  m u s ta r d ,  d i s ti l l e d

[ H D ,  o r  b i s  ( 2 -c h l o r o e th yl )  sulfde,  C AS  N o .  5 0 5 -6 0 -2 ] ,  th e
g ar m e n t,  vi s o r,  g l o ve ,  fo o twe ar,  h o o d ,  an d  e l as to m e r i c  i n te r fa c e
m a te r i al s  a n d  s e am s  i n  a n d  b e twe e n  th e s e  e l e m e n ts  an d

c o m p o n e n ts  s h a l l  b e  te s te d  fo r  p e r m e a ti o n  r e s i s tan c e  as  s p e c i ‐
fed  i n  8 . 3 . 1 . 2 ,  s h al l  h ave  an  ave r ag e  c u m u l ati ve  p e r m e a ti o n
th at d o e s  n o t e x c e e d  4 . 0  μg/ c m 2  fo r  th e  1 -h o u r  te s t p e r i o d ,  an d
s h a l l  n o t e x c e e d  a n  a ve r a ge  c u m u l ati ve  p e r m e a ti o n  fo r  th e  frst

1 5 -m i n u te  i n te r val  o f 1 . 3 3  μg/ c m 2 .

7 . 1 . 2 . 3 . 2    Wh e r e  specifed  fo r  p e r m e ati o n  r e s i s tan c e  a ga i n s t
th e  l i q u i d  c h e m i c a l  war fa r e  a ge n t s o m an  ( GD ,  o r  O -P i n ac o l yl
methylphosphonofuoridate,  C AS  N o .  9 6 -6 4 -0 ) ,  th e  g ar m e n t,
vi s o r,  g l o ve ,  fo o twe a r,  h o o d ,  an d  e l as to m e r i c  i n te r fac e  m a te r i al s

a n d  s e am s  i n  a n d  b e twe e n  th e s e  e l e m e n ts  an d  c o m p o n e n ts
s h a l l  b e  te s te d  fo r  p e r m e ati o n  r e s i s tan c e  a s  specifed  i n  8 . 3 . 1 . 2 ,
s h a l l  h ave  an  ave r ag e  c u m u l ati ve  p e r m e ati o n  th at d o e s  n o t

e x c e e d  1 . 2 5  μg / c m 2  i n  th e  1 - h o u r  te s t p e r i o d ,  an d  s h al l  n o t
e x c e e d  an  a ve r a ge  c u m u l ati ve  p e r m e a ti o n  fo r  th e  frst 1 5 -

m i n u te  i n te r val  o f 0 . 4 3  μg / c m 2 .

7 . 1 . 2 . 4  P e r m e ati o n  Re s i s tan c e  fo r L o w Vap o r P re s s u re  C h e m i ‐
c al s .    Wh e r e  specifed  fo r  p e rm e ati o n  r e s i s tan c e  ag ai n s t l o w
vap o r  p r e s s u r e  c h e m i c al s ,  th e  ga r m e n t,  vi s o r,  g l o ve ,  fo o twe a r,

h o o d ,  a n d  e l as to m e r i c  i n te r fac e  m a te r i al s  an d  s e a m s  i n  an d
b e twe e n  th e s e  e l e m e n ts  an d  c o m p o n e n ts  s h al l  b e  te s te d  fo r
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p e r m e ati o n  r e s i s ta n c e  a s  specifed  i n  8 . 3 . 1 . 3 ,  an d  s h a l l  h a ve  an
ave r ag e  c u m u l ati ve  p e r m e ati o n  th at d o e s  n o t e x c e e d  6 . 0
μg/ c m 2  i n  th e  1 -h o u r  te s t p e r i o d  fo r  e a c h  specifed  c h e m i c al

a n d  fo r  e a c h  a d d i ti o n al  c h e m i c al  o r  specifc  c h e m i c al  fo r  wh i c h
th e  m an u fac tu r e r  i s  c e r ti fyi n g  th e  e n s e m b l e .

7 . 1 . 2 . 5  L i q u i d  C h e m i c al  P e n e trati o n  Re s i s tan c e .    Wh e r e  s p e c i ‐
fed  fo r  l i q u i d  s p l as h -p r o te c ti o n ,  th e  ga r m e n t,  vi s o r,  g l o ve ,  fo o t‐

we ar,  h o o d ,  an d  e l as to m e r i c  i n te r fa c e  m ate r i al s  an d  s e a m s  i n
a n d  b e twe e n  th e s e  e l e m e n ts  an d  c o m p o n e n ts  s h a l l  b e  te s te d
fo r  p e n e tr ati o n  r e s i s tan c e  a s  specifed  i n  8 . 3 . 2  an d  s h a l l  e x h i b i t
n o  p e n e tr a ti o n  fo r  a t l e as t 1  h o u r  fo r  e ac h  o f th e  specifed

c h e m i c al s  a n d  fo r  e a c h  ad d i ti o n a l  c h e m i c a l  o r  specifc  c h e m i ‐
c a l  m i x tu r e  fo r  wh i c h  th e  m an u fa c tu r e r  i s  c e r ti fyi n g  th e  e n s e m ‐
b l e  o r  e n s e m b l e  e l e m e n t.

7 . 1 . 2 . 6  Vi ral  P e n e trati o n  Re s i s tan c e .    Wh e r e  specifed,  th e
g ar m e n t,  vi s o r,  g l o ve ,  fo o twe ar,  h o o d ,  an d  e l a s to m e r i c  i n te r fa c e

m a te r i al s  a n d  s e am s  i n  a n d  b e twe e n  th e s e  e l e m e n ts  an d
c o m p o n e n ts  s h al l  b e  te s te d  fo r  r e s i s ta n c e  to  l i q u i d -  o r  b l o o d ‐
b o r n e  p a th o g e n s  as  specifed  i n  8 . 3 . 4  a n d  s h al l  al l o w n o  p e n e ‐

tr a ti o n  o f th e  P h i -X -1 7 4  b ac te r i o p h ag e  ab o ve  th e  te s t
i n te r p r e ta ti o n  th r e s h o l d  fo r  a t l e as t 1  h o u r.

7 . 1 . 2 . 7  L i q u i d  Re p e l l e n c y Re s i s tan c e .    Wh e r e  specifed,  th e
g ar m e n t,  vi s o r,  g l o ve ,  fo o twe a r,  an d  h o o d  s h a l l  b e  te s te d  fo r
r e s i s tan c e  to  l i q u i d - o r  b l o o d b o r n e  p a th o g e n s  a s  specifed  i n

8 . 3 . 5  an d  s h a l l  a  r e p e l l e n c y o f 8 0  p e r c e n t o r  b e tte r.

7 . 1 . 3  G ar m e n t P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 3 . 1  Fu l l  G ar m e n t P e r fo r m an c e  Re q u i re m e n ts .    Wh e n  n o t
te s te d  as  p ar t o f an  e n s e m b l e ,  g ar m e n ts  s h a l l  b e  te s te d  fo r  o ve r ‐

a l l  fu n c ti o n  an d  i n te gr i ty a s  specifed  8 . 6 . 1  a n d  s h al l  m e e t th e
a p p l i c a b l e  c r i te r i a as  specifed  i n  7 . 1 . 1 . 1 . 4 .

7 . 1 . 3 . 2  G ar m e n t M ate ri al  P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 3 . 2 . 1    Ga r m e n t m a te r i al s  s h al l  b e  te s te d  fo r  b u r s ti n g
s tr e n gth  a s  specifed  i n  8 . 5 . 1  a n d  s h a l l  h a ve  a b u r s ti n g  s tr e n g th

as  specifed  i n  Tab l e  7 . 1 . 3 . 2 . 1 .

7 . 1 . 3 . 2 . 2    Ga r m e n t m ate r i a l s  s h al l  b e  te s te d  fo r  p u n c tu r e  p r o p ‐
ag ati o n  te a r  r e s i s ta n c e  as  specifed  i n  8 . 5 . 2  a n d  s h al l  h a ve  a

p u n c tu re  p r o p ag ati o n  te ar  r e s i s tan c e  as  specifed  i n  Tab l e
7 . 1 . 3 . 2 . 2 .

Tab l e  7 . 1 . 3 . 2 . 1  P e r fo r m an c e  Re q u i re m e n ts  fo r G ar m e n t
M ate ri al  B u rs t S tre n gth

L e ve l B u rs t S tre n gth

H i gh ≥ 2 0 0  N  ( ≥ 4 5  l b f)

M o d e r ate ≥ 1 5 6  N  ( ≥ 3 5  l b f)

L o w ≥ 1 3 5  N  ( ≥ 3 0  l b f)

Tab l e  7 . 1 . 3 . 2 . 2  P e r fo r m an c e  Re q u i re m e n ts  fo r G ar m e n t
M ate ri al  P u n c tu re  P ro p agati o n  Te ar Re s i s tan c e

L e ve l P u n c tu re  P ro p agati o n  Te ar Re s i s tan c e

H i gh ≥ 4 9  N  ( ≥ 1 1  l b f)

M o d e r ate ≥ 3 1  N  ( ≥ 7  l b f)

L o w ≥ 2 5  N  ( ≥ 5 . 6  l b f)

7 . 1 . 3 . 2 . 3    Ga r m e n t m ate r i a l s  s h al l  b e  te s te d  fo r  c o l d  te m p e r a‐
tu r e  b e n d i n g a s  specifed  i n  8 . 5 . 1 1 . 1 a n d  s h al l  h a ve  a  b e n d i n g

m o m e n t n o t g r e ate r  th an  0 . 0 5 7  N · m  ( 1 ∕2  i n . · l b f)  at an  a n gu l a r
defection  o f 6 0  d e g r e e s  at − 2 5 ° C  ( − 1 3 ° F ) .

7 . 1 . 3 . 3  G ar m e n t S e am  an d  C l o s u re  As s e m b l y P e r fo r m an c e
Re q u i re m e n ts .

7 . 1 . 3 . 3 . 1    Ga r m e n t s e am s ,  i n c l u d i n g  s e am s  to  o th e r  e n s e m b l e
e l e m e n ts  o r  c o m p o n e n ts ,  s h a l l  b e  te s te d  fo r  s e am  s tr e n g th  a s
specifed  i n  8 . 5 . 3  a n d  s h a l l  h ave  a  b r e aki n g  s tr e n gth  a s  s p e c i ‐
fed  i n  Ta b l e  7 . 1 . 3 . 3 . 1 .

7 . 1 . 3 . 3 . 1 . 1    S e am  b r e a ki n g s tr e n g th  s h al l  b e  c o n s i d e r e d  a c c e p t‐
ab l e  wh e r e  th e  m ate r i a l  s tr e n gth  i s  l e s s  th a n  th e  r e q u i r e d  s e a m

s tr e n gth  specifed  i n  7 . 1 . 3 . 3 . 1 ,  p r o vi d e d  th e  m a te r i al  fai l s  wi th ‐
o u t fai l u r e  o f th e  s e am  b e l o w th e  a p p l i c ab l e  fo r c e s  specifed  i n
7 . 1 . 3 . 3 . 1 .

7 . 1 . 3 . 3 . 2    Ga r m e n t c l o s u r e  a s s e m b l i e s  s h al l  b e  te s te d  fo r
c l o s u r e  s tr e n gth  a s  specifed  i n  8 . 5 . 3  an d  s h al l  h a ve  a b r e a ki n g

s tr e n gth  as  specifed  i n  Ta b l e  7 . 1 . 3 . 3 . 2 .

7 . 1 . 3 . 4  Vi s o r C o m p o n e n t P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 3 . 4 . 1    Wh e r e  p r e s e n t,  g ar m e n t vi s o r  m a te r i al s  s h a l l  b e
te s te d  fo r  h i gh - m a s s  i m p a c t r e s i s ta n c e  a s  specifed  i n  8 . 5 . 1 0  an d

s h a l l  h a ve  n o  fu l l -th i c kn e s s  p u n c tu r e s ,  c r ac ks ,  h o l e s ,  o r  fr a c ‐
tu r e s .

7 . 1 . 3 . 4 . 2    Wh e r e  p r e s e n t,  g ar m e n t vi s o r  m a te r i al s  s h a l l  b e
te s te d  fo r  c o l d  te m p e r atu r e  b e n d i n g  a s  specifed  i n  8 . 5 . 1 1 . 2

a n d  s h al l  n o t c r ac k o r  s h o w e vi d e n c e  o f vi s i b l e  d a m ag e .

7 . 1 . 3 . 5  G ar m e n t E l as to m e ri c  I n te r fac e  M ate ri al  P e r fo r m an c e
Re q u i re m e n ts .

7 . 1 . 3 . 5 . 1 *    E l as to m e r i c  i n te r fac e  m a te r i al s  s h al l  h ave  an  e l o n ‐
ga ti o n  a t r u p tu r e  o f n o t l e s s  th an  1 2 5  p e r c e n t wh e n  te s te d  a s
specifed  i n  8 . 5 . 6 .

7 . 1 . 3 . 5 . 2    Wh e r e  g ar m e n ts  i n c l u d e  e l a s to m e r i c  i n te r fac e  m a te ‐
r i al s ,  e ac h  e l a s to m e r i c  i n te r fac e  m a te r i al  s h al l  b e  te s te d  fo r  c u t

r e s i s tan c e  as  specifed  i n  8 . 5 . 7  a t a l o ad  o f 5 0  g ( 1 . 7 6  o z )  an d
s h a l l  h ave  a b l ad e  tr ave l  d i s ta n c e  o f n o t l e s s  th an  2 0  m m
( 0 . 8  i n . ) .

7 . 1 . 3 . 5 . 3    Wh e r e  g ar m e n ts  i n c l u d e  e l a s to m e r i c  i n te r fac e  m a te ‐
r i al s ,  e ac h  e l a s to m e r i c  i n te r fa c e  m ate r i al  s h al l  b e  te s te d  fo r

p u n c tu r e  r e s i s tan c e  a s  specifed  i n  8 . 5 . 8 . 1  an d  s h al l  h ave  a
p u n c tu r e  r e s i s tan c e  o f n o t l e s s  th a n  7  N  ( 1 . 6  l b f) .

Tab l e  7 . 1 . 3 . 3 . 1  P e r fo r m an c e  Re q u i re m e n ts  fo r G ar m e n t S e am
S tre n gth

L e ve l S e am  S tre n gth

H i g h ≥ 6 7  N / 2 5  m m  ( ≥ 1 5  l b f/ i n . )

M o d e r a te ≥ 3 4  N / 2 5  m m  ( ≥ 7 . 6  l b f/ i n . )

Tab l e  7 . 1 . 3 . 3 . 2  P e r fo r m an c e  Re q u i re m e n ts  fo r C l o s u re
As s e m b l y S tre n gth

L e ve l C l o s u re  As s e m b l y S tre n gth

H i g h ≥ 6 7  N / 2 5  m m  ( ≥ 1 5  l b f/ i n . )

M o d e r a te ≥ 3 4  N / 2 5  m m  ( ≥ 7 . 6  l b f/ i n . )
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7 . 1 . 3 . 5 . 4    Wh e r e  ga r m e n ts  i n c l u d e  e l a s to m e r i c  i n te r fac e  m a te ‐
r i al s ,  e a c h  e l as to m e r i c  i n te r fa c e  m ate r i a l  s h al l  b e  te s te d  fo r  u l ti ‐

m a te  te n s i l e  s tr e n g th  as  specifed  i n  8 . 5 . 6  a n d  s h al l  h ave  a n
u l ti m ate  te n s i l e  s tr e n g th  o f n o t l e s s  th an  4  M P a  ( 5 8 0  p s i ) .

7 . 1 . 3 . 5 . 5    Wh e r e  ga r m e n ts  i n c l u d e  e l a s to m e r i c  i n te r fac e  m a te ‐
r i al s ,  e ac h  e l a s to m e r i c  i n te r fa c e  m ate r i al  s h al l  b e  te s te d  fo r
c o l d  te m p e r atu r e  b e n d i n g as  specifed  i n  8 . 5 . 1 1 . 1  an d  s h a l l

h ave  a b e n d i n g  m o m e n t o f n o t g r e ate r  th an  0 . 0 5 7  N · m  ( 1 ∕2

i n . · l b f)  a t an  a n gu l ar  defection  o f 6 0  d e g r e e s  a t − 2 5 ° C  ( − 1 3 ° F ) .

7 . 1 . 3 . 6  G ar m e n t M ate ri al  B re ath ab i l i ty P e r fo r m an c e  Re q u i re ‐
m e n ts .

7 . 1 . 3 . 6 . 1 *    Wh e r e  specifed,  g ar m e n t m ate r i a l s  s h al l  b e  te s te d
fo r  to ta l  h e at l o s s  a s  specifed  i n  8 . 6 . 4 . 1  an d  s h al l  h ave  a to tal
h e a t l o s s  as  specifed  i n  Ta b l e  7 . 1 . 3 . 6 . 1 .

7 . 1 . 3 . 6 . 2 *    Wh e r e  specifed,  g ar m e n t m ate r i a l s  s h al l  b e  te s te d
fo r  e va p o r ati ve  r e s i s ta n c e  as  specifed  i n  8 . 6 . 4 . 2  a n d  s h al l  h a ve
an  e va p o r ati ve  r e s i s ta n c e  o f n o t gr e a te r  th an  3 0  P a · m 2 / W.

7 . 1 . 4  G l o ve  E l e m e n t P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 4 . 1  O ve ral l  G l o ve  P e r fo r m an c e  Re q ui re m e n ts .

7 . 1 . 4 . 1 . 1    Gl o ve s  s h al l  b e  te s te d  fo r  l i q u i d ti gh t i n te g r i ty a s
specifed  i n  8 . 2 . 3 . 2  an d  s h a l l  s h o w n o  l e akag e .

7 . 1 . 4 . 1 . 2    Gl o ve s  s h al l  b e  te s te d  fo r  h an d  fu n c ti o n  a s  specifed
i n  8 . 6 . 5  a n d  s h al l  h ave  an  a ve r a ge  p e r c e n t i n c r e a s e  o ve r  b ar e ‐

h an d e d  c o n tr o l  as  specifed  i n  Ta b l e  7 . 1 . 4 . 1 . 2 .

7 . 1 . 4 . 2  G l o ve  M ate ri al  P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 4 . 2 . 1    Gl o ve  m a te r i al s  s h al l  b e  te s te d  fo r  c u t re s i s ta n c e
u n d e r  th e  l o ad s  p r o vi d e d  i n  Tab l e  7 . 1 . 4 . 2 . 1  as  specifed  i n  8 . 5 . 7
an d  s h al l  h a ve  a b l ad e  tr ave l  d i s ta n c e  o f n o t l e s s  th an  2 0  m m

( 0 . 8  i n . ) .

7 . 1 . 4 . 2 . 2    Gl o ve  m a te r i al s  s h a l l  b e  te s te d  fo r  p u n c tu r e  r e s i s t‐
a n c e  a s  specifed  i n  8 . 5 . 8 . 1  an d  s h a l l  h a ve  a p u n c tu r e  re s i s ta n c e

as  specifed  i n  Tab l e  7 . 1 . 4 . 2 . 2 .

7 . 1 . 4 . 2 . 3    Gl o ve  m ate r i al s  s h a l l  b e  te s te d  fo r  c o l d  te m p e r atu r e
b e n d i n g  as  specifed  i n  8 . 5 . 1 1 . 1  a n d  s h al l  h ave  a  b e n d i n g

Tab l e  7 . 1 . 3 . 6 . 1  P e r fo r m an c e  Re q u i re m e n ts  fo r To tal  H e at
L o s s

L e ve l To tal  H e at L o s s

H i gh ≥ 4 5 0  W/ m 2

M o d e r a te ≥ 3 2 5  W/ m 2

L o w ≥ 2 0 0  W/ m 2

Tab l e  7 . 1 . 4 . 1 . 2   P e r fo r m an c e  Re q u i re m e n ts  fo r G l o ve  H an d
Fu n c ti o n

L e ve l
P e rc e n t I n c re as e  O ve r B are h an d e d

C o n tro l

H i gh ≤ 2 0 0

M o d e r a te ≤ 3 0 0

L o w ≤ 6 0 0

m o m e n t o f n o t g r e ate r  th a n  0 . 0 5 7  N · m  ( 1 ∕2  i n . · l b f)  at an  an g u ‐
l ar  defection  o f 6 0  d e g r e e s  a t − 2 5 ° C  ( − 1 3 ° F) .

7 . 1 . 5  Fo o twe ar E l e m e n t P e r fo r m an c e  Re q ui re m e n ts .

7 . 1 . 5 . 1  Fu l l  Fo o twe ar P e r fo r m an c e  Re q ui re m e n ts .

7 . 1 . 5 . 1 . 1    F o o twe ar  s h al l  b e  te s te d  fo r  l i q u i d ti g h t i n te g r i ty a s
specifed  i n  8 . 2 . 3 . 3  an d  s h a l l  s h o w n o  l e akage .

7 . 1 . 5 . 1 . 2    F o o twe ar  u p p e r  m a te r i al s  s h al l  b e  te s te d  fo r  c u t
r e s i s tan c e  u n d e r  a  l o a d  o f 3 5 0  g ( 1 2 . 3 5  o z )  as  specifed  i n  8 . 5 . 7

an d  s h al l  h a ve  a b l ad e  tr ave l  d i s ta n c e  o f n o t l e s s  th an  2 0  m m
( 0 . 8  i n . ) .

7 . 1 . 5 . 1 . 3    F o o twe ar  u p p e r  m ate r i a l s  s h al l  b e  te s te d  fo r  p u n c ‐
tu r e  r e s i s ta n c e  as  specifed  i n  8 . 5 . 8 . 1  a n d  s h al l  h a ve  a  p u n c tu r e
r e s i s tan c e  o f n o t l e s s  th an  3 6  N  ( 8  l b f) .

7 . 1 . 5 . 1 . 4    F o o twe ar  s o l e s  an d  h e e l s  s h al l  b e  te s te d  fo r  ab r as i o n
r e s i s tan c e  a s  specifed  i n  8 . 5 . 9 . 1  a n d  th e  vo l u m e  l o s s  s h a l l  b e

n o t gr e a te r  th an  2 5 0  m m 3 .

7 . 1 . 5 . 1 . 5    F o o twe ar  s o l e s  an d  h e e l s  s h al l  b e  te s te d  fo r  s l i p  r e s i s t‐
a n c e  as  specifed  i n  8 . 6 . 6  an d  s h a l l  h ave  a coeffcient o f fr i c ti o n

o f 0 . 4 0  o r  gr e a te r.

7 . 1 . 5 . 1 . 6    F o o twe ar  s h al l  m e e t th e  p e r fo r m an c e  r e q u i r e m e n ts
specifed  i n  AS T M  F 2 4 1 3 ,  Standard Specifcation for Performance

Requirements for Protective (Safety) Toe Cap Footwear,  fo r  i m p ac t- ,
c o m p r e s s i o n -,  an d  p u n c tu r e -r e s i s tan t fo o twe ar,  wi th  th e  e x c e p ‐
ti o n  o f fex  r e s i s tan c e  to  c r a c ki n g.  Te s ti n g  s h a l l  b e  p e r fo r m e d

a s  specifed  i n  AS T M  F 2 4 1 2 ,  Standard Test Methods for Foot Protec‐
tion.

7 . 1 . 5 . 2  S o c k P e r fo r m an c e  Re q u i re m e n ts .    S o c k m a te r i al s  s h a l l
m e e t th e  ap p l i c ab l e  g ar m e n t m a te r i al s  r e q u i r e m e n ts  specifed

i n  7 . 1 . 3 .

7 . 1 . 5 . 3  O u te r B o o t P e r fo r m an c e  Re q ui re m e n ts .

7 . 1 . 5 . 3 . 1    F o o twe ar  s h al l  b e  te s te d  fo r  l i q u i d ti g h t i n te g r i ty a s
specifed  i n  8 . 2 . 3 . 3  an d  s h a l l  s h o w n o  l e akag e .

7 . 1 . 5 . 3 . 2    F o o twe ar  u p p e r  m a te r i al s  s h al l  b e  te s te d  fo r  c u t
r e s i s ta n c e  u n d e r  a l o a d  o f 3 5 0  g  ( 1 2 . 3 5  o z )  a s  specifed  i n  8 . 5 . 7

a n d  s h al l  h ave  a b l a d e  tr ave l  d i s ta n c e  o f n o t l e s s  th a n  2 0  m m
( 0 . 8  i n . ) .

Tab l e  7 . 1 . 4 . 2 . 1  Te s t L o ad s  fo r G l o ve  M ate ri al  C u t Re s i s tan c e

L e ve l Te s t L o ad

H i g h 1 5 0  g  ( 5 . 2 9  o z )

M o d e r ate 7 5  g ( 2 . 6 4  o z )

L o w 5 0  g ( 1 . 7 6  o z )

Tab l e  7 . 1 . 4 . 2 . 2  P e r fo r m an c e  Re q u i re m e n ts  fo r G l o ve  M ate ri al
P u n c tu re  Re s i s tan c e

L e ve l P u n c tu re  Re s i s tan c e

H i g h ≥ 2 2  N  ( ≥ 5  l b f)

M o d e r a te ≥ 1 5  N  ( ≥ 3 . 8  l b f)

L o w ≥ 9  N  ( ≥ 2  l b f)
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7 . 1 . 5 . 3 . 3    F o o twe ar  u p p e r  m ate r i al s  s h al l  b e  te s te d  fo r  p u n c ‐
tu r e  r e s i s ta n c e  a s  specifed  i n  8 . 5 . 8 . 1  a n d  s h al l  h a ve  a  p u n c tu r e

r e s i s ta n c e  o f n o t l e s s  th an  3 6  N  ( 8  l b f) .

7 . 1 . 5 . 3 . 4    F o o twe ar  s o l e s  an d  h e e l s  s h al l  b e  te s te d  fo r  ab r as i o n
r e s i s ta n c e  as  specifed  i n  8 . 5 . 9 . 2  an d  th e  vo l u m e  l o s s  s h a l l  b e

n o t gr e a te r  th an  2 5 0  m m 3  ( 3 2 7  yd 3 ) .

7 . 1 . 5 . 3 . 5    F o o twe ar  s o l e s  an d  h e e l s  s h al l  b e  te s te d  fo r  s l i p  r e s i s t‐
a n c e  as  specifed  i n  8 . 6 . 6  a n d  s h al l  h a ve  a coeffcient o f fr i c ti o n

o f 0 . 4 0  o r  gr e a te r.

7 . 1 . 5 . 3 . 6    Wh e r e  specifed,  fo o twe a r  s h al l  m e e t th e  p e r fo r m ‐
an c e  r e q u i r e m e n ts  specifed  i n  AS T M  F 2 4 1 3 ,  Standard Specifca‐
tion for Performance Requirements for Protective (Safety) Toe Cap

Footwear,  fo r  i m p ac t-,  c o m p r e s s i o n -,  a n d  p u n c tu r e -r e s i s ta n t fo o t‐
we ar  wi th  th e  e x c e p ti o n  o f fex  r e s i s ta n c e  to  c r ac ki n g .  Te s ti n g
s h a l l  b e  p e r fo r m e d  as  specifed  i n  AS T M  F 2 4 1 2 ,  Standard Test

Methods for Foot Protection.

7 . 1 . 5 . 4  Fo o twe ar C o ve r P e r fo r m anc e  Re q u i re m e n ts .

7 . 1 . 5 . 4 . 1    F o o twe ar  c o ve r s  s h a l l  b e  te s te d  fo r  l i q u i d ti g h t i n te g‐
r i ty as  specifed  i n  8 . 2 . 3 . 2  a n d  s h al l  s h o w n o  l e a ka ge .

7 . 1 . 5 . 4 . 2    F o o twe ar  c o ve r  m a te r i al s  s h a l l  b e  te s te d  fo r  c u t r e s i s t‐
a n c e  u n d e r  a l o a d  o f 1 5 0  g  ( 5 . 2 9  o z )  as  specifed  i n  8 . 5 . 7  an d

s h a l l  h ave  a b l ad e  tr ave l  d i s ta n c e  o f n o t l e s s  th an  2 0  m m
( 0 . 8  i n . ) .

7 . 1 . 5 . 4 . 3    F o o twe ar  c o ve r  m ate r i a l s  s h al l  b e  te s te d  fo r  p u n c tu r e
r e s i s ta n c e  a s  specifed  i n  8 . 5 . 8 . 1  a n d  s h al l  h a ve  a  p u n c tu r e

r e s i s tan c e  o f n o t l e s s  th an  1 5  N  ( 3 . 8  l b f) .

7 . 1 . 5 . 4 . 4    F o o twe ar  c o ve r  m ate r i al s  s h al l  b e  te s te d  fo r  c o l d
we ath e r  p e r fo r m a n c e  as  specifed  i n  8 . 5 . 1 1 . 1  an d  s h al l  h ave  a

b e n d i n g  m o m e n t o f n o t g r e ate r  th an  0 . 0 5 7  N · m  ( 1 ∕2  i n . · l b f)  a t
a n  an g u l a r  defection  o f 6 0  d e gr e e s  at − 2 5 ° C  ( − 1 3 ° F ) .

7 . 1 . 5 . 4 . 5    F o o twe ar  c o ve r  m ate r i a l s  s h al l  b e  te s te d  fo r  c o l d
we ath e r  fexibility as  specifed  i n  8 . 5 . 1 1 . 2  a n d  s h al l  n o t s h o w a

p r e s s u r e  c h an g e  o f m o r e  th an  1 0 0  P a ( 2 . 1  l b / ft2 ) .

7 . 1 . 5 . 4 . 6    F o o twe ar  c o ve r  m a te r i al s  s h al l  b e  te s te d  fo r  ab r as i o n
r e s i s ta n c e  a s  specifed  i n  8 . 5 . 9 . 2  a n d  s h al l  s h o w n o  we a r-

th r o u g h  afte r  3 0 0 0  c yc l e s .

7 . 1 . 5 . 4 . 7    T h e  we a r  s u r fa c e  o f fo o twe ar  c o ve r s  s h a l l  b e  te s te d
fo r  s l i p  r e s i s ta n c e  a s  specifed  i n  8 . 6 . 6  a n d  s h al l  h ave  a coeff‐
cient o f fr i c ti o n  o f 0 . 4 0  o r  gr e a te r.

7 . 1 . 6  H o o d  E l e m e n t P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 6 . 1    M a te r i al s  i n  th e  h o o d  e l e m e n t s h al l  m e e t th e  ap p l i c a‐
b l e  g ar m e n t m a te r i al s  r e q u i r e m e n ts  specifed  i n  7 . 1 . 3 .

7 . 1 . 6 . 2    Wh e r e  h o o d s  a r e  p r o vi d e d  as  a s e p a r ate  e l e m e n t th a t
i s  n o t atta c h e d  to  th e  ga r m e n t,  th e  h o o d  m ate r i a l s  s h al l  b e

p e r m i tte d  to  n o t m e e t th e  b r e ath ab i l i ty r e q u i r e m e n ts  i n
7 . 1 . 3 . 6 .

7 . 1 . 7  G e n e ral  Fl am m ab i l i ty an d  H i gh  H e at P e r fo r m an c e
Re q u i re m e n ts .

7 . 1 . 7 . 1    Wh e r e  specifed,  g ar m e n t,  vi s o r,  g l o ve ,  an d  fo o twe ar
m a te r i al s  s h al l  b e  te s te d  fo r  r e s i s tan c e  to  fame  i m p i n g e m e n t as
specifed  i n  8 . 4 . 1  an d  s h al l  h ave  a n  afterfame  ti m e  o f n o t
gr e a te r  th an  2 . 0  s e c o n d s  an d  s h a l l  n o t m e l t a n d  d r i p .

7 . 1 . 7 . 2    Wh e r e  specifed,  vi s o r,  g l o ve ,  a n d  fo o twe ar  m ate r i al s
s h a l l  b e  te s te d  fo r  fame  b r e ak o p e n  r e s i s tan c e  a s  specifed  i n

8 . 4 . 4  an d  s h a l l  n o t s h o w a  p r e s s u r e  c h a n ge  o f m o r e  th a n  1 0 0  P a
( 2 . 1  l b / ft2 ) .

7 . 1 . 8  O p ti o n al  Fl as h  Fi re  P ro te c ti o n  P e r fo r m an c e  Re q ui re ‐
m e n ts .

7 . 1 . 8 . 1    E n s e m b l e s  an d  ga r m e n t e l e m e n ts  s h al l  b e  te s te d  fo r
o ve r al l  fash  p r o te c ti o n  a s  specifed  i n  8 . 4 . 4  an d  s h a l l  m e e t th e

fo l l o wi n g  c r i te r i a:

( 1 ) Afterfame  ti m e s  s h a l l  b e  n o  l o n g e r  th a n  5  s e c o n d s  o n
an y p ar t o f th e  e n s e m b l e  o r  g ar m e n t.

( 2 ) Wh e r e  a h o o d  wi th  a  vi s o r  i s  p r o vi d e d ,  te s t s u b j e c ts  s h a l l
h a ve  a  vi s u al  a c u i ty o f 2 0 / 1 0 0 .

( 3 ) M ate r i a l s  an d  s tr u c tu r al  s e a m s  o f th e  e n s e m b l e s  o r
g ar m e n t e l e m e n ts  s h a l l  n o t e x h i b i t a m ate r i al  o r  s e a m

b r e a k th at c r e a te s  a n  o p e n i n g  gr e a te r  th an  5 1  m m  ( 2  i n . )
as  a re s u l t o f s i m u l ate d  fash  fre  e x p o s u r e .

( 4 ) T h e re  s h al l  b e  n o  e vi d e n c e  o f d r i p p i n g fr o m  an y o f th e
e n s e m b l e s  o r  g ar m e n t e l e m e n ts .

7 . 1 . 8 . 1 . 1    Wh e r e  m an u fa c tu r e r s  c h o o s e  to  r e p o r t th e  p r e d i c te d
a ve r a ge  p e r c e n tag e  ar e a  o f a b u r n  i n j u r y,  te s ti n g  s h al l  b e

p e r fo r m e d  u s i n g  th e  o p ti o n s  specifed  i n  8 . 4 . 3  a n d  p r o vi d e d  a s
p ar t o f th e  te c h n i c al  d ata p a c ka ge .

7 . 1 . 8 . 2    Ga r m e n t m a te r i al s  an d ,  wh e r e  ap p l i c ab l e ,  vi s o r,  g l o ve ,
a n d  fo o twe ar  m a te r i al s  s h al l  b e  te s te d  fo r  h e at tr an s fe r
p e r fo r m a n c e  ( H T P )  as  specifed  i n  8 . 4 . 2  an d  s h al l  h ave  an

ave r ag e  H T P  r ati n g  as  specifed  i n  Ta b l e  7 . 1 . 8 . 2 .

7 . 1 . 8 . 3    Ga r m e n t m a te r i al s  an d ,  wh e r e  ap p l i c a b l e ,  vi s o r,  g l o ve ,
fo o twe ar,  an d  e l as to m e r i c  i n te r fac e  m ate r i al s  s h al l  b e  te s te d  fo r
fame  r e s i s tan c e  a s  specifed  i n  8 . 4 . 1  an d  s h al l  m e e t th e  fo l l o w‐
i n g c r i te r i a:

( 1 ) M ate r i a l s  s h al l  n o t b u r n  a c r o s s  a d i s tan c e  gr e a te r  th an
1 0 0  m m  ( 4  i n . ) .

( 2 ) M ate r i a l s  s h a l l  n o t b u r n  fo r  m o r e  th an  2  s e c o n d s .
( 3 ) M ate r i a l s  s h a l l  n o t m e l t a n d  d r i p .

7 . 1 . 9  O p ti o n al  S te al th  P e r fo r m an c e  Re q u i re m e n ts .

7 . 1 . 9 . 1    Ga r m e n t,  g l o ve ,  fo o twe ar,  a n d  h o o d  o u te r  m ate r i al s
s h a l l  b e  te s te d  fo r  c o l o r / vi s i b i l i ty i n  a c c o r d an c e  wi th  8 . 7 . 1  an d

s h a l l  h a ve  a  Y b r i g h tn e s s  val u e  l e s s  th a n  2 5  a n d  a n  L *  va l u e  l e s s
th a n  5 5 .

7 . 1 . 9 . 2    E n s e m b l e s  s h a l l  b e  te s te d  fo r  a u d i b l e  s i g n atu r e  a s
specifed  i n  8 . 7 . 2  an d  th e  au d i b l e  s i g n atu r e  i n  d B A s h al l  b e

r e p o r te d  o n  b o th  th e  p r o d u c t l a b e l  an d  i n  th e  te c h n i c al  d ata
p ac kag e .

7 . 2  Specifc  P e r fo r m an c e  Re q ui re m e n ts  fo r N FPA 1 9 9 1  Vap o r-
P ro te c ti ve  E n s e m b l e s  an d  E l e m e n ts .

7 . 2 . 1    N F PA 1991 -certifed  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts
s h a l l  b e  te s te d  i n  a c c o r d an c e  wi th  th e  ge n e r a l  p e r fo r m a n c e

r e q u i r e m e n ts  i n  S e c ti o n  7 . 1  as  specifed  i n  Ta b l e  7 . 2 . 1 .

Tab l e  7 . 1 . 8 . 2  P e r fo r m an c e  Re q u i re m e n ts  fo r H e at Tran s fe r
P e r fo r m anc e

L e ve l H e at Tran s fe r P e r fo r m an c e

H i g h ≥ 2 0  c a l / c m 2

M o d e r ate ≥ 8  c al / c m 2
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Tab l e  7 . 2 . 1  P e r fo r m an c e  Re q u i re m e n ts  fo r N FPA 1991-Certifed  E n s e m b l e s  an d  E n s e m b l e
E l e m e n ts

Re q u i re m e n t P aragrap h ( s ) E n s e m b l e G l o ve s Fo o twe ar

Ensemble Performance

I n war d  vap o r  
l e akag e

7 . 1 . 1 . 1 . 1 U l tr ah i gh — —

L i q u i d  i n te g r i ty 7 . 1 . 1 . 1 . 2 U l tr ah i gh — —

O ve r al l  fu n c ti o n  
an d  i n te g r i ty

7 . 1 . 1 . 1 . 4 U l tr ah i gh — —

Airfow c ap ac i ty 7 . 1 . 1 . 1 . 5 Ye s — —

7 . 1 . 1 . 1 . 5 . 1

E x h au s t va l ve  
i n wa r d  l e a ka ge

7 . 1 . 1 . 2 . 1 Ye s — —

E x h au s t va l ve  
m o u n ti n g 
s tr e n g th

7 . 1 . 1 . 2 . 2 Ye s — —

E x te r n a l  ftting  
i n te gr i ty

7 . 1 . 1 . 3 . 1 Ye s — —

E x te r n a l  ftting  
p u l l -o u t 
s tr e n g th ,  
te th e r e d

7 . 1 . 1 . 3 . 3 As  ap p l i c ab l e — —

E x te r n a l  ftting  
p u l l -o u t 
s tr e n g th ,  n o n -
te th e r e d

7 . 1 . 1 . 3 . 4 As  ap p l i c ab l e — —

Material and Seam Barrier Performance

U l tr ah i gh  
p e r m e ati o n  
r e s i s ta n c e

7 . 1 . 2 . 1 Ye s ,  fo r  c h e m i c al s  specifed  i n  7 . 2 . 2

C h e m i c al  war far e  
ag e n t 
p e r m e ati o n  
r e s i s ta n c e

7 . 1 . 2 . 3 . 1

Ye s7 . 1 . 2 . 3 . 2

L i q u i d  c h e m i c al  
p e n e tr ati o n  
r e s i s ta n c e

7 . 1 . 2 . 5 . 1 Ye s — —

(See 7. 2. 3. )

Garment Performance

M ate r i a l  b u r s t 
s tr e n g th

7 . 1 . 3 . 2 . 1 H i g h — —

M ate r i a l  p u n c tu re  
p r o p a ga ti o n  
te a r  r e s i s tan c e

7 . 1 . 3 . 2 . 2 H i g h — —

M ate r i a l  c o l d  
te m p e r a tu r e  
b e n d i n g

7 . 1 . 3 . 2 . 3 Ye s — —

S e a m  s tr e n gth 7 . 1 . 3 . 3 . 1 H i g h — —

C l o s u r e  s tr e n g th 7 . 1 . 3 . 3 . 2 H i g h — —

(continues)



P E RF O RM AN C E  RE QU I RE M E N T S 1 9 9 0 - 6 1

2 0 2 2  E d i t i o n

Tab l e  7 . 2 . 1   Continued

Re q u i re m e n t P aragrap h ( s ) E n s e m b l e G l o ve s Fo o twe ar

Visor Performance

H i gh -m a s s  i m p ac t 
r e s i s ta n c e

7 . 1 . 3 . 4 . 1 Ye s — —

C o l d  te m p e r atu r e  
b e n d i n g

7 . 1 . 3 . 4 . 2 Ye s — —

Elastomeric Interface Material Performance

E l o n g ati o n 7 . 1 . 3 . 5 . 1 As  ap p l i c ab l e — —

C u t r e s i s ta n c e 7 . 1 . 3 . 5 . 2 As  ap p l i c ab l e — —

P u n c tu r e  
r e s i s ta n c e

7 . 1 . 3 . 5 . 3 As  ap p l i c ab l e — —

U l ti m ate  te n s i l e  
s tr e n g th

7 . 1 . 3 . 5 . 4 As  ap p l i c ab l e — —

C o l d  te m p e r atu r e  
b e n d i n g

7 . 1 . 3 . 5 . 5 As  ap p l i c ab l e — —

Glove Performance

L i q u i d ti g h t 
i n te gr i ty

7 . 1 . 4 . 1 . 1 Ye s Ye s —

H a n d  fu n c ti o n 7 . 1 . 4 . 1 . 2 L o w L o w —

C u t r e s i s ta n c e 7 . 1 . 4 . 2 . 1 H i g h H i gh —

P u n c tu r e  
r e s i s ta n c e

7 . 1 . 4 . 2 . 2 H i g h H i gh —

C o l d  te m p e r atu r e  
b e n d i n g

7 . 1 . 4 . 2 . 3 Ye s Ye s —

Footwear Performance

Full Footwear Performance

L i q u i d ti g h t 
i n te gr i ty

7 . 1 . 5 . 1 . 1 I f u s e d — Ye s

U p p e r  c u t 
r e s i s ta n c e

7 . 1 . 5 . 1 . 2 I f u s e d — Ye s

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 1 . 3 I f u s e d — Ye s

S o l e / h e e l  
ab r as i o n  
r e s i s ta n c e

7 . 1 . 5 . 1 . 4 I f u s e d — Ye s

S o l e / h e e l  s l i p  
r e s i s ta n c e

7 . 1 . 5 . 1 . 5 I f u s e d — Ye s

AS T M  F 2 4 1 3  
c o m p l i a n c e

7 . 1 . 5 . 1 . 6 I f u s e d — Ye s

Sock Performance

Ge n e r al  
r e q u i r e m e n ts

7 . 1 . 5 . 2 . 1 As  ap p l i c ab l e — —

Outer Boot Performance

L i q u i d ti g h t 
i n te gr i ty

7 . 1 . 5 . 3 . 1 I f u s e d — —

(continues)
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7 . 2 . 2    Ga r m e n t,  vi s o r,  gl o ve ,  fo o twe ar,  h o o d ,  a n d  e l as to m e r i c
i n te r fa c e  m ate r i a l s  a n d  s e am s  i n  an d  b e twe e n  e l e m e n ts  an d

c o m p o n e n ts  s h a l l  b e  te s te d  fo r  u l tr ah i gh  p e r m e ati o n  r e s i s ta n c e
a ga i n s t th e  fo l l o wi n g  c h e m i c al s :

( 1 ) T h e  fo l l o wi n g c h e m i c al s  s h al l  b e  te s te d  as  ga s e s :

( a) Am m o n i a,  an h yd r o u s  ( N H 3 ) ,  C AS  N o .  7 6 6 4 - 4 1 -7 ,
> 9 5  p e r c e n t,  w/ w

( b ) 1 , 3 - B u tad i e n e ,  C AS  N o .  1 0 6 -9 9 -0 ,  > 9 5  p e r c e n t,  w/ w
( c ) C h l o r i n e  ( C l 2 ) ,  C AS  N o .  7 7 8 2 -5 0 - 5 ,  > 9 5  p e r c e n t,

w/ w
( d ) E th yl e n e  o x i d e  ( E T O ) ,  C AS  N o .  7 5 - 2 1 -8 ,

> 9 5  p e r c e n t,  w/ w
( e ) H yd r o g e n  c h l o r i d e  ( H C l ) ,  C AS  N o .  7 6 4 7 -0 1 -0 ,

> 9 5  p e r c e n t,  w/ w
( f) M e th yl  c h l o r i d e ,  C AS  N o .  7 4 -8 7 -3 ,  > 9 5  p e r c e n t,  w/ w

( 2 ) T h e  fo l l o wi n g c h e m i c al s  s h a l l  b e  te s te d  as  l i q u i d s :

( a) Ac e to n e ,  C AS  N o .  6 7 -6 4 -1 ,  > 9 5  p e r c e n t,  w/ w
( b ) Ac e to n i tr i l e ,  C AS  N o .  7 5 - 0 5 -8 ,  > 9 5  p e r c e n t,  w/ w

( c ) Ac r o l e i n  ( al l yl  al d e h yd e ) ,  C AS  N o .  1 0 7 -0 2 -8 ,
> 9 5  p e r c e n t,  w/ w

( d ) Ac r yl o n i tr i l e  ( VC N ,  c yan o e th yl e n e ) ,  C AS
N o .  1 0 7 - 1 3 -1 ,  > 9 5  p e r c e n t,  w/ w

( e ) C ar b o n  disulfde,  C AS  N o .  7 5 - 1 5 -0 ,  > 9 5  p e r c e n t,
w/ w

( f) D i c h l o r o m e th a n e ,  C AS  N o .  7 5 - 0 9 -2 ,  > 9 5  p e r c e n t,
w/ w

( g) D i e th yl am i n e ,  C AS  N o .  1 0 9 -8 9 - 7 ,  > 9 5  p e r c e n t,  w/ w
( h ) D i m e th yl fo r m am i d e  ( D M F ) ,  C AS  N o .  6 8 -1 2 -2 ,

> 9 5  p e r c e n t,  w/ w
( i ) D i m e th yl  s u l fate  ( D M S ,  s u l fu r i c  a c i d  d i m e th yl

e s te r ) ,  C AS  N o .  7 7 -7 8 -1 ,  > 9 5  p e r c e n t,  w/ w
( j ) E th yl  ac e ta te  ( a c e ti c  e th e r,  a c e ti c  e s te r ) ,  C AS

N o .  1 4 1 -7 8 -6 ,  > 9 5  p e r c e n t,  w/ w
( k) H e x an e ,  C AS  N o .  1 1 0 -5 4 -3 ,  > 9 5  p e r c e n t,  w/ w

( l ) M e th an o l ,  C AS  N o .  6 7 -5 6 -1 ,  > 9 5  p e r c e n t,  w/ w
( m ) N i tr o b e n z e n e ,  C AS  N o .  9 8 -9 5 -3 ,  > 9 5  p e r c e n t,  w/ w

( n ) S o d i u m  h yd r o x i d e ,  C AS  N o .  1 3 1 0 -7 3 -2 ,  5 0  p e r c e n t,
w/ w

Tab l e  7 . 2 . 1   Continued

Re q u i re m e n t P aragrap h ( s ) E n s e m b l e G l o ve s Fo o twe ar

U p p e r  c u t 
r e s i s ta n c e

7 . 1 . 5 . 3 . 2 I f u s e d — —

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 3 . 3 I f u s e d — —

S o l e / h e e l  
ab r as i o n  
r e s i s ta n c e

7 . 1 . 5 . 3 . 4 I f u s e d — —

S o l e / h e e l  s l i p  
r e s i s ta n c e

7 . 1 . 5 . 3 . 5 I f u s e d — —

AS T M  F 2 4 1 3  
c o m p l i a n c e

7 . 1 . 5 . 3 . 6 I f u s e d — —

General Flammability and High Heat Performance Requirements

F l a m e  
i m p i n ge m e n t 
r e s i s ta n c e

7 . 1 . 7 . 1 Ye s Ye s Ye s

F l a m e  b r e ak o p e n  
r e s i s ta n c e

7 . 1 . 7 . 2 Ye s Ye s Ye s

Overall fash protection

O ve r al l  fash  fre  
p r o te c ti o n

7 . 1 . 8 . 1 O p ti o n al O p ti o n al O p ti o n al

M ate r i a l  h e at 
tr a n s fe r  
p e r fo r m a n c e

7 . 1 . 8 . 2 O p ti o n a l  
( m o d e r ate )

O p ti o n a l  
( m o d e r ate )

O p ti o n al  
( m o d e r ate )

F l a m e  r e s i s tan c e 7 . 1 . 8 . 3 O p ti o n al O p ti o n al O p ti o n al

Stealth Performance

C o l o r / vi s i b i l i ty 7 . 1 . 9 . 1 O p ti o n al — —

Ac o u s ti c  s i g n atu r e 7 . 1 . 9 . 2 O p ti o n al — —
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( o ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 - 9 3 -9 ,  9 3 . 1  p e r c e n t,
w/ w

( p ) Te tr ac h l o r o e th yl e n e  ( p e r c h l o r o e th yl e n e ) ,  C AS
N o .  1 2 7 -1 8 -4 ,  > 9 5  p e r c e n t,  w/ w

( q ) Te tr ah yd r o fu r a n  ( T H F ) ,  C AS  N o .  1 0 9 -9 9 -9 ,
> 9 5  p e r c e n t,  w/ w

( r ) To l u e n e  ( to l u o l ) ,  C AS  N o .  1 0 8 -8 8 -3 ,  > 9 5  p e r c e n t,
w/ w

7 . 2 . 3    Ga r m e n t c l o s u r e  as s e m b l i e s  s h a l l  b e  te s te d  fo r  c h e m i c al
p e n e tr ati o n  r e s i s tan c e  as  specifed  i n  8 . 3 . 3  an d  s h al l  s h o w n o
p e n e tr ati o n  o f th e  fo l l o wi n g  l i q u i d  c h e m i c a l s  fo r  a t l e as t 1  h o u r

an d  o f a n y ad d i ti o n a l  c h e m i c al s  o r  specifc  c h e m i c a l  m i x tu r e s
fo r  wh i c h  th e  m an u fa c tu r e r  i s  c e r ti fyi n g  th e  ga r m e n t:

( 1 ) Ac e to n e ,  C AS  N o .  6 7 - 6 4 -1 ,  > 9 5  p e r c e n t,  w/ w
( 2 ) Ac e to n i tr i l e ,  C AS  N o .  7 5 -0 5 -8 ,  > 9 5  p e r c e n t,  w/ w
( 3 ) C ar b o n  disulfde,  C AS  N o .  7 5 - 1 5 -0 ,  > 9 5  p e r c e n t,  w/ w
( 4 ) D i c h l o r o m e th a n e ,  C AS  N o .  7 5 -0 9 -2 ,  > 9 5  p e r c e n t,  w/ w
( 5 ) D i e th yl am i n e ,  C AS  N o .  1 0 9 -8 9 -7 ,  > 9 5  p e r c e n t,  w/ w
( 6 ) D i m e th yl fo r m am i d e  ( D M F ) ,  C AS  N o .  6 8 - 1 2 -2 ,

> 9 5  p e r c e n t,  w/ w
( 7 ) E th yl  ac e tate  ( ac e ti c  e th e r,  ac e ti c  e s te r ) ,  C AS

N o .  1 4 1 - 7 8 -6 ,  > 9 5  p e r c e n t,  w/ w
( 8 ) H e x an e ,  C AS  N o .  1 1 0 -5 4 -3 ,  > 9 5  p e r c e n t,  w/ w
( 9 ) M e th a n o l ,  C AS  N o .  6 7 -5 6 - 1 ,  > 9 5  p e r c e n t,  w/ w

( 1 0 ) N i tr o b e n z e n e ,  C AS  N o .  9 8 - 9 5 -3 ,  > 9 5  p e r c e n t,  w/ w
( 1 1 ) S o d i u m  h yd r o x i d e ,  C AS  N o .  1 3 1 0 -7 3 - 2 ,  5 0  p e r c e n t,  w/ w
( 1 2 ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 - 9 ,  9 3 . 1  p e r c e n t,  w/ w
( 1 3 ) Te tr ac h l o r o e th yl e n e  ( p e r c h l o r o e th yl e n e ) ,  C AS

N o .  1 2 7 -1 8 -4 ,  > 9 5  p e r c e n t,  w/ w
( 1 4 ) Te tr ah yd r o fu r a n  ( T H F ) ,  C AS  N o .  1 0 9 -9 9 -9 ,  > 9 5  p e r c e n t,

w/ w
( 1 5 ) To l u e n e  ( to l u o l ) ,  C AS  N o .  1 0 8 -8 8 - 3 ,  > 9 5  p e r c e n t,  w/ w

7 . 2 . 4  O p ti o n al  Liquefed  G as  P ro te c ti o n  P e r fo r m an c e
Re q u i re m e n ts .    N F PA 1991 -certifed  g ar m e n t,  gl o ve ,  a n d  fo o t‐
we ar  e l e m e n t m ate r i a l s  s h al l  b e  te s te d  fo r  liquefed  g as  p e r m e a ‐
ti o n  r e s i s tan c e  as  specifed  i n  8 . 3 . 1 . 1  an d  s h a l l  n o t s h o w s i g n s  o f
d am ag e  n o r  e x c e e d  a  c u m u l ati ve  p e r m e a ti o n  o f 6 0  m g/ m 2  (6.0
μg/ c m 2 )  fo r  th e  fo l l o wi n g  l i s t o f g as e o u s  i n d u s tr i al  c h e m i c al s :

( 1 ) Am m o n i a,  a n h yd r o u s  ( N H 3 ) ,  C AS  N o .  7 6 6 4 -4 1 -7 ,
> 9 5  p e r c e n t,  w/ w

( 2 ) C h l o r i n e  ( C l 2 ) ,  C AS  N o .  7 7 8 2 -5 0 -5 ,  > 9 5  p e r c e n t,  w/ w
( 3 ) E th yl e n e  o x i d e  ( E T O ) ,  C AS  N o .  7 5 -2 1 -8 ,  > 9 5  p e r c e n t,

w/ w

7 . 3  Specifc  Re q ui re m e n ts  fo r N FPA 1 9 9 2  L i q u i d  S p l as h -
P ro te c ti ve  E n s e m b l e s  an d  E l e m e n ts .

7 . 3 . 1    N F PA 1992-certifed  e n s e m b l e s  an d  e n s e m b l e  e l e m e n ts
s h a l l  b e  te s te d  to  th e  g e n e r al  p e r fo r m an c e  r e q u i r e m e n ts  i n

S e c ti o n  7 . 1  a s  specifed  i n  Tab l e  7 . 3 . 1 .

7 . 3 . 2    N F PA 1992-certifed  ga r m e n t,  vi s o r,  gl o ve ,  fo o twe a r,
h o o d ,  an d  e l a s to m e r i c  i n te r fa c e  m ate r i a l s  s h a l l  b e  te s te d  fo r

u l tr ah i gh  p e r m e ati o n  r e s i s tan c e  a ga i n s t th e  fo l l o wi n g  l i q u i d
c h e m i c a l s :

( 1 ) B u tyl  ac e ta te ,  C AS  N o .  1 2 3 -8 6 - 4 ,  > 9 5  p e r c e n t,  w/ w
( 2 ) D i m e th yl fo r m am i d e  ( D M F ) ,  C AS  N o .  6 8 -1 2 -2 ,

> 9 5  p e r c e n t,  w/ w

( 3 ) F u e l  H  — s u r r o g ate  g as o l i n e  ( 4 2 . 5  p e r c e n t to l u e n e ,
4 2 . 5  p e r c e n t i s o o c ta n e ,  a n d  1 5  p e r c e n t d e n atu r e d  e th a‐

n o l ,  v/ v) ,  a s  defned  i n  AS T M  D 4 7 1 ,  Standard Test Method
for Rubber Property — Effect of Liquids

( 4 ) I s o p r o p yl  a l c o h o l ,  C AS  N o .  6 7 -6 3 - 0 ,  > 9 1  p e r c e n t,  w/ w
( 5 ) M e th yl  i s o b u tyl  ke to n e ,  C AS  N o .  1 0 8 -1 0 - 1 ,  > 9 5  p e r c e n t,

w/ w
( 6 ) N i tr o b e n z e n e ,  C AS  N o .  9 8 - 9 5 -3 ,  > 9 5  p e r c e n t,  w/ w
( 7 ) S o d i u m  h yd r o x i d e ,  C AS  N o .  1 3 1 0 -7 3 - 2 ,  5 0  p e r c e n t,  w/ w
( 8 ) S o d i u m  h yp o c h l o r i te ,  1 0  p e r c e n t ( m a d e  wi th i n  7 2  h o u r s

o f u s e ) ,  w/ w
( 9 ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 - 9 ,  9 3 . 1  p e r c e n t,  w/ w

( 1 0 ) Te tr ac h l o r o e th yl e n e  ( p e r c h l o r o e th yl e n e ) ,  C AS
N o .  1 2 7 -1 8 -4 ,  > 9 5  p e r c e n t,  w/ w

7 . 3 . 3    N F PA 1992-certifed  g ar m e n t,  vi s o r,  gl o ve ,  fo o twe a r,
h o o d ,  a n d  e l a s to m e r i c  i n te r fac e  s e a m s  i n  a n d  b e twe e n
e l e m e n ts  a n d  c o m p o n e n ts  s h al l  b e  te s te d  fo r  u l tr ah i gh  p e r m e a‐

ti o n  r e s i s tan c e  ag ai n s t th e  fo l l o wi n g c h e m i c al s :

( 1 ) F u e l  H  — s u r r o ga te  g as o l i n e  ( 4 2 . 5  p e r c e n t to l u e n e ,
4 2 . 5  p e r c e n t i s o o c ta n e ,  an d  1 5  p e r c e n t d e n a tu r e d  e th a‐

n o l ,  v/ v) ,  a s  defned  i n  AS T M  D 4 7 1 ,  Standard Test Method
for Rubber Property — Effect of Liquids

( 2 ) M e th yl  i s o b u tyl  ke to n e ,  C AS  N o .  1 0 8 -1 0 -1 ,  > 9 5  p e r c e n t,
w/ w

( 3 ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 - 9 ,  9 3 . 1  p e r c e n t,  w/ w

7 . 3 . 4    Wh e r e  th e  m a n u fac tu r e r  d e s i gn a te s  N F PA 1992-certifed
g ar m e n ts  o r  h o o d s  as  “ b r e ath ab l e , ”  th e  fo l l o wi n g  s h a l l  a p p l y

(see A. 7. 1 . 3. 6. 1 ):

( 1 ) T h e  to tal  h e at l o s s  s h al l  b e  m e a s u r e d  fo r  th e  g ar m e n t an d
h o o d  m a te r i al s  i n  th e  e n s e m b l e  a s  specifed  i n  8 . 6 . 4 . 1  an d
m e e t a t l e as t th e  “ L o w”  l e ve l  o f p e r fo r m an c e  specifed  i n

Ta b l e  7 . 1 . 3 . 6 . 1 .
( 2 ) T h e  e vap o r ati ve  r e s i s ta n c e  s h a l l  b e  m e a s u r e d  fo r  th e

g ar m e n t a n d  h o o d  m ate r i a l  i n  th e  e n s e m b l e  as  specifed
i n  8 . 6 . 4 . 2  a n d  m e e t th e  p e r fo r m an c e  r e q u i r e m e n t s p e c i ‐
fed  i n  7 . 1 . 3 . 6 . 2 .

( 3 ) T h e  r e s u l ts  fo r  th e  to tal  h e a t l o s s  a n d  e va p o r ati ve  r e s i s t‐
an c e  s h a l l  b e  p r o vi d e d  i n  th e  te c h n i c al  d ata p ac ka ge .

( 4 ) “ B r e ath ab l e  ( s e e  m an u fa c tu r e r ’ s  te c h n i c al  d ata p ac ka ge ) ”
s h a l l  b e  ad d e d  to  th e  p r o d u c t l ab e l  as  specifed  i n

5 . 3 . 1 . 1 . 1 .

7 . 3 . 5    Wh e r e  s o c ks  ar e  u s e d  as  p a r t o f a N F PA 1992-certifed
e n s e m b l e  a n d  th e  m a n u fac tu r e r  p e r m i ts  th e  u s e  o f an y o u te r

b o o t o f th e  fo o twe ar  e l e m e n t th at i s  certifed  to  N F PA 1 9 5 1 ,
N F PA 1 9 7 1 ,  N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  o r  N F PA 1 9 9 9 ,  th e  o u te r
b o o t o f th e  fo o twe ar  e l e m e n t s h al l  m e e t th e  m i n i m u m  h e i g h t

r e q u i r e m e n t specifed  i n  6 . 1 . 5 . 4  an d  c u t r e s i s ta n c e  p e r fo r m ‐
a n c e  r e q u i r e m e n t specifed  i n  7 . 1 . 5 . 1 . 2  an d  7 . 1 . 5 . 3 . 2 .

7 . 4  Specifc  Re q u i re m e n ts  fo r N FPA 1 9 9 4  H az ard o u s  M ate ri al s
E m e rge n c i e s  an d  C B RN  Te r ro ri s m  I n c i d e n ts .

7 . 4 . 1    N F PA 1994-certifed  e n s e m b l e s  s h a l l  b e  te s te d  to  th e
g e n e r al  p e r fo r m a n c e  r e q u i r e m e n ts  o f S e c ti o n  7 . 1  as  specifed
i n  Ta b l e  7 . 4 . 1 .
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Tab l e  7 . 3 . 1   P e r fo r m an c e  Re q u i re m e n ts  fo r N FPA 1992-Certifed  E n s e m b l e s  an d  E n s e m b l e  E l e m e n ts

Re q u i re m e n t P aragrap h ( s ) E n s e m b l e G ar m e n t G l o ve s Fo o twe ar H o o d s

Ensemble Performance

L i q u i d  i n te g r i ty 7 . 1 . 1 . 1 . 2 H i gh — — — —

O ve r al l  fu n c ti o n  an d  
i n te gr i ty

7 . 1 . 1 . 1 . 4 H i gh — — — —

Airfow c ap ac i ty 7 . 1 . 1 . 1 . 5 As  a p p l i c a b l e — — — —

7 . 1 . 1 . 1 . 5 . 2

E x h au s t va l ve  
m o u n ti n g s tr e n g th

7 . 1 . 1 . 2 . 2 As  a p p l i c a b l e — — — —

E x te r n a l  ftting  
i n te gr i ty

7 . 1 . 1 . 3 . 2 As  a p p l i c a b l e — — — —

E x te r n a l  ftting  p u l l -
o u t s tr e n gth ,  
te th e r e d

7 . 1 . 1 . 3 . 3 As  a p p l i c a b l e — — — —

E x te r n a l  ftting  p u l l -
o u t s tr e n gth ,  n o n -
te th e r e d

7 . 1 . 1 . 3 . 4 As  a p p l i c a b l e — — — —

Material and Seam Barrier Performance

L i q u i d  c h e m i c al  
p e n e tr ati o n  
r e s i s ta n c e

7 . 1 . 2 . 5
Ye s ,  fo r  c h e m i c a l s  specifed  i n  7 . 3 . 2  an d  7 . 3 . 3

Garment Performance

O ve r al l  fu n c ti o n  an d  
i n te gr i ty

7 . 1 . 3 . 1 . 1 Ad d r e s s e d  i n  
7 . 1 . 1 . 1 . 4

Ye s — — —

M ate r i a l  b u r s t s tr e n gth 7 . 1 . 3 . 2 . 1 L o w L o w — — —

M ate r i a l  p u n c tu re  
p r o p a ga ti o n  te ar  
r e s i s ta n c e

7 . 1 . 3 . 2 . 2 L o w L o w — — —

M ate r i a l  c o l d  
te m p e r a tu r e  b e n d i n g

7 . 1 . 3 . 2 . 3 Ye s Ye s — — —

S e a m  s tr e n gth 7 . 1 . 3 . 3 . 1 M o d e r a te M o d e r ate — — —

C l o s u r e  s tr e n g th 7 . 1 . 3 . 3 . 2 M o d e r a te M o d e r ate — — —

Visor Performance

H i gh -m a s s  i m p ac t 
r e s i s ta n c e

7 . 1 . 3 . 4 . 1 I f p r e s e n t I f p r e s e n t — — —

C o l d  te m p e r a tu r e  
b e n d i n g

7 . 1 . 3 . 4 . 2 I f p r e s e n t I f p r e s e n t — — —

Elastomeric Interface Material Performance

E l o n g ati o n 7 . 1 . 3 . 5 . 1 I f p r e s e n t I f p r e s e n t — — —

C u t r e s i s ta n c e 7 . 1 . 3 . 5 . 2 I f p r e s e n t I f p r e s e n t — — —

P u n c tu r e  r e s i s ta n c e 7 . 1 . 3 . 5 . 3 I f p r e s e n t I f p r e s e n t — — —

U l ti m a te  te n s i l e  
s tr e n g th

7 . 1 . 3 . 5 . 4 I f p r e s e n t I f p r e s e n t — — —

C o l d  te m p e r a tu r e  
b e n d i n g

7 . 1 . 3 . 5 . 5 I f p r e s e n t I f p r e s e n t — — —

(continues)
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Tab l e  7 . 3 . 1   Continued

Re q u i re m e n t P aragrap h ( s ) E n s e m b l e G ar m e n t G l o ve s Fo o twe ar H o o d s

Garment Material Breathability Performance

To ta l  h e at l o s s 7 . 1 . 3 . 6 . 1 M o d e r ate  ( r e p o r t 
o n l y i f 
b r e a th a b i l i ty i s  
c l ai m e d  p e r  7 . 3 . 4 )

M o d e r a te  ( r e p o r t 
o n l y i f 
b r e a th a b i l i ty i s  
c l ai m e d  p e r  7 . 3 . 4 )

— — —

E vap o r a ti ve  r e s i s tan c e 7 . 1 . 3 . 6 . 2 Ye s  ( r e p o r t o n l y i f 
b r e a th a b i l i ty i s  
c l ai m e d  p e r  7 . 3 . 4 )

Ye s  ( r e p o r t o n l y i f 
b r e ath ab i l i ty i s  
c l ai m e d  p e r  7 . 3 . 4 )

— — —

Glove Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 4 . 1 . 1 Ye s — Ye s — —

H a n d  fu n c ti o n 7 . 1 . 4 . 1 . 2 H i gh — H i gh — —

C u t r e s i s ta n c e 7 . 1 . 4 . 2 . 1 L o w — L o w — —

P u n c tu r e  r e s i s tan c e 7 . 1 . 4 . 2 . 2 L o w — L o w — —

C o l d  te m p e r a tu r e  
b e n d i n g

7 . 1 . 4 . 2 . 3 Ye s — Ye s — —

Footwear Performance

Full Footwear Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 5 . 1 . 1 I f u s e d — — Ye s —

U p p e r  c u t r e s i s tan c e 7 . 1 . 5 . 1 . 2 I f u s e d — — Ye s —

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 1 . 3 I f u s e d — — Ye s —

S o l e / h e e l  ab r a s i o n  
r e s i s ta n c e

7 . 1 . 5 . 1 . 4 I f u s e d — — Ye s —

S o l e / h e e l  s l i p  
r e s i s ta n c e

7 . 1 . 5 . 1 . 5 I f u s e d — — Ye s —

AS T M  F 2 4 1 3  
c o m p l i a n c e

7 . 1 . 5 . 1 . 6 I f u s e d — — Ye s —

Sock Performance

Ge n e r al  r e q u i r e m e n ts 7 . 1 . 5 . 2 . 1 I f u s e d As  ap p l i c ab l e — — —

Outer Boot Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 5 . 3 . 1 I f u s e d — — Ye s —

U p p e r  c u t r e s i s tan c e 7 . 1 . 5 . 3 . 2 I f u s e d — — Ye s —

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 3 . 3 I f u s e d — — Ye s —

S o l e / h e e l  ab r a s i o n  
r e s i s ta n c e

7 . 1 . 5 . 3 . 4 I f u s e d — — Ye s —

S o l e / h e e l  s l i p  
r e s i s ta n c e

7 . 1 . 5 . 3 . 5 I f u s e d — — Ye s —

AS T M  F 2 4 1 3  
c o m p l i a n c e

7 . 1 . 5 . 3 . 6 I f u s e d — — Ye s —

Footwear Cover Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 5 . 4 . 1 I f u s e d — — Ye s —

(continues)
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7 . 4 . 2    N F PA 1994-certifed  C l as s  1  ga r m e n t,  vi s o r,  gl o ve ,  fo o t‐
we ar,  h o o d ,  a n d  e l a s to m e r i c  i n te r fac e  m ate r i al s  s h a l l  b e  te s te d

fo r  to x i c  i n d u s tr i al  c h e m i c a l  p e r m e a ti o n  r e s i s tan c e  ag ai n s t th e
fo l l o wi n g  c h e m i c a l s :

( 1 ) T h e  fo l l o wi n g  to x i c  i n d u s tr i a l  c h e m i c al s  s h a l l  b e  te s te d  a s
ga s e s  o r  va p o r s :

( a) Ac r o l i e n  ( al l yl  al d e h yd e ) ,  C AS  N o .  1 0 7 -0 2 -8 ,
> 9 5  p e r c e n t,  w/ w

( b ) Ac r yl o n i tr i l e  ( VC N ,  c yan o e th yl e n e ) ,  C AS
N o .  1 0 7 - 1 3 -1 ,  > 9 5  p e r c e n t,  w/ w

( c ) Am m o n i a,  a n h yd r o u s  ( N H 3 ) ,  C AS  N o .  7 6 6 4 - 4 1 -7 ,
> 9 5  p e r c e n t,  w/ w

( d ) C h l o r i n e  ( C l 2 ) ,  C AS  N o .  7 7 8 2 -5 0 - 5 ,  > 9 5  p e r c e n t,
w/ w

( e ) D i e th yl am i n e ,  C AS  N o .  1 0 9 -8 9 -7 ,  > 9 5  p e r c e n t,  w/ w
( f) E th yl  ac e tate  ( ac e ti c  e th e r,  ac e ti c  e s te r ) ,  C AS

N o .  1 4 1 - 7 8 -6 ,  > 9 5  p e r c e n t,  w/ w
( 2 ) T h e  fo l l o wi n g  to x i c  i n d u s tr i a l  c h e m i c al s  s h a l l  b e  te s te d  a s

l i q u i d s :

( a) D i m e th yl  s u l fate  ( D M S ,  s u l fu r i c  a c i d  d i m e th yl
e s te r ) ,  C AS  N o .  7 7 -7 8 - 1 ,  > 9 5  p e r c e n t,  w/ w

( b ) Te tr ac h l o r o e th yl e n e  ( p e r c h l o r o e th yl e n e ) ,  C AS
N o .  1 2 7 -1 8 -4 ,  > 9 5  p e r c e n t,  w/ w

( c ) To l u e n e  ( to l u o l ) ,  C AS  N o .  1 0 8 -8 8 -3 ,  > 9 5  p e r c e n t,
w/ w

7 . 4 . 3    N F PA 1994-certifed  C l as s  2  a n d  C l as s  3  g ar m e n t,  vi s o r,
gl o ve ,  fo o twe a r,  h o o d ,  an d  e l as to m e r i c  i n te r fac e  m ate r i a l s  s h a l l

b e  te s te d  fo r  to x i c  i n d u s tr i al  c h e m i c al  p e r m e ati o n  r e s i s ta n c e
a ga i n s t th e  fo l l o wi n g  c h e m i c al s :

( 1 ) T h e  fo l l o wi n g  to x i c  i n d u s tr i al  c h e m i c al s  s h a l l  b e  te s te d  a s
g as e s  o r  vap o r s :

( a) Ac r o l e i n  ( al l yl  al d e h yd e ) ,  C AS  N o .  1 0 7 - 0 2 -8 ,
> 9 5  p e r c e n t,  w/ w

( b ) Ac r yl o n i tr i l e  ( VC N ,  c yan o e th yl e n e ) ,  C AS
N o .  1 0 7 -1 3 -1 ,  > 9 5  p e r c e n t,  w/ w

( c ) Am m o n i a ,  an h yd r o u s  ( N H 3 ) ,  C AS  N o .  7 6 6 4 - 4 1 -7 ,
> 9 5  p e r c e n t,  w/ w

( d ) C h l o r i n e  ( C l 2 ) ,  C AS  N o .  7 7 8 2 -5 0 - 5 ,  > 9 5  p e r c e n t,
w/ w

( 2 ) T h e  to x i c  i n d u s tr i al  c h e m i c al  d i m e th yl  s u l fate  ( D M S ,
s u l fu r i c  a c i d  d i m e th yl  e s te r ) ,  C AS  N o .  7 7 -7 8 -1 ,
> 9 5  p e r c e n t,  w/ w,  s h al l  b e  te s te d  a s  l i q u i d .

7 . 4 . 4    N F PA 1994-certifed  C l as s  1  ga r m e n t,  vi s o r,  gl o ve ,  fo o t‐
we ar,  h o o d ,  a n d  e l a s to m e r i c  i n te r fac e  m ate r i a l s  s h a l l  b e  te s te d
fo r  l o w vap o r  p r e s s u r e  c h e m i c a l  p e r m e a ti o n  r e s i s ta n c e  a ga i n s t

s u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 -9 ,  9 3 . 1  p e r c e n t,  w/ w.

7 . 4 . 5    I f u s e d  as  p ar t o f a s o c k,  N F PA 1994-certifed
C l a s s  1  g ar m e n t m a te r i al s  s h al l  b e  te s te d  fo r  b u r s ti n g s tr e n g th

as  specifed  i n  8 . 5 . 1  an d  s h al l  h ave  a b u r s ti n g  s tr e n g th  o f n o t
l e s s  th an  1 5 6  N  ( 3 5  l b f) .

7 . 4 . 6    I f u s e d  as  p ar t o f a s o c k,  N F PA 1994-certifed
C l a s s  1  ga r m e n t m a te r i al s  s h a l l  b e  te s te d  fo r  p u n c tu r e  p r o p ag a‐

ti o n  te a r  r e s i s ta n c e  as  specifed  i n  8 . 5 . 2  a n d  s h al l  h ave  a p u n c ‐
tu r e  p r o p ag ati o n  te ar  r e s i s ta n c e  o f n o t l e s s  th a n  3 1  N  ( 7  l b f) .

7 . 4 . 7    I f u s e d  as  p a r t o f a  s o c k,  N F PA 1994-certifed  C l a s s  2 R
ga r m e n t m ate r i a l s  s h al l  b e  te s te d  fo r  b u r s ti n g  s tr e n g th  as  s p e c i ‐
fed  i n  8 . 5 . 1  a n d  s h a l l  h a ve  a  b u r s ti n g  s tr e n g th  o f n o t l e s s  th a n

1 5 6  N  ( 3 5  l b f) .

Tab l e  7 . 3 . 1   Continued

Re q u i re m e n t P aragrap h ( s ) E n s e m b l e G ar m e n t G l o ve s Fo o twe ar H o o d s

U p p e r  c u t r e s i s tan c e 7 . 1 . 5 . 4 . 2 I f u s e d — — Ye s —

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 4 . 3 I f u s e d — — Ye s —

C o l d  te m p e r atu r e  
b e n d i n g

7 . 1 . 5 . 4 . 4 I f u s e d — — Ye s —

Ab r as i o n  r e s i s tan c e 7 . 1 . 5 . 4 . 6 I f u s e d — — Ye s —

S l i p  r e s i s tan c e 7 . 1 . 5 . 4 . 7 I f u s e d — — Ye s —

Hood Performance

G e n e r al  r e q u i r e m e n ts 7 . 1 . 6 . 1 As  a p p l i c a b l e As  ap p l i c a b l e — — Ye s

Overall Flash Protection Performance

O ve r al l  fash  fre  
p r o te c ti o n

7 . 1 . 8 . 1 O p ti o n a l O p ti o n al — — —

M ate r i a l  h e at tr a n s fe r  
p e r fo r m a n c e

7 . 1 . 8 . 2 O p ti o n al  ( m o d e r ate ) O p ti o n a l  ( m o d e r ate ) — — —

F l a m e  r e s i s tan c e 7 . 1 . 8 . 3 O p ti o n a l O p ti o n al — — —

Stealth Performance

C o l o r / vi s i b i l i ty 7 . 1 . 9 . 1 O p ti o n a l — — — —

Ac o u s ti c  s i g n atu r e 7 . 1 . 9 . 2 O p ti o n a l — — — —
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Tab l e  7 . 4 . 1  P e r fo r m an c e  Re q u i re m e n ts  fo r N FPA 1994-Certifed  E n s e m b l e s

Re q u i re m e n t P aragrap h ( s ) C l as s  1
C l as s  2  an d

C l as s  2 R
C l as s  3  an d

C l as s  3 R
C l as s  4  an d

C l as s  4 R C l as s  5

Ensemble Performance

I n war d  vap o r  l e akag e 7 . 1 . 1 . 1 . 1 H i gh M o d e r ate L o w — —

L i q u i d  i n te g r i ty 7 . 1 . 1 . 1 . 2 H i gh H i g h M o d e r a te L o w —

I n war d  p ar ti c l e  l e a ka ge 7 . 1 . 1 . 1 . 3 — — — Ye s —

O ve r al l  fu n c ti o n  a n d  
i n te gr i ty

7 . 1 . 1 . 1 . 4 H i gh H i g h M o d e r a te L o w —

Airfow c ap ac i ty 7 . 1 . 1 . 1 . 5 Ye s ,  i f 
e n c ap s u l ati n g

— — — —

7 . 1 . 1 . 1 . 5 . 2

E x h au s t va l ve  i n wa r d  
l e akag e

7 . 1 . 1 . 2 . 1 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

E x h au s t va l ve  m o u n ti n g 
s tr e n g th

7 . 1 . 1 . 2 . 2 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

E x te r n a l  ftting  i n te g r i ty 
( ga s ti gh t i n te gr i ty)

7 . 1 . 1 . 3 . 1 As  ap p l i c a b l e — — — —

E x te r n a l  ftting  i n te g r i ty 
( l i q u i d ti gh t i n te gr i ty)

7 . 1 . 1 . 3 . 2 — As  a p p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

E x te r n a l  ftting  p u l l -o u t 
s tr e n g th ,  te th e r e d

7 . 1 . 1 . 3 . 3 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

E x te r n a l  ftting  p u l l -o u t 
s tr e n g th ,  n o n -te th e r e d

7 . 1 . 1 . 3 . 4 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

Material and Seam Barrier Performance

To x i c  i n d u s tr i al  c h e m i c al  
p e r m e ati o n  r e s i s ta n c e

7 . 1 . 2 . 2 Ye s ,  fo r  c h e m i c al s  
specifed  i n  7 . 4 . 2

Ye s ,  fo r  c h e m i c a l s  
specifed  i n  7 . 4 . 3

Ye s ,  fo r  
c h e m i c al s  
specifed  i n  

7 . 4 . 3

— —

C h e m i c al  war fa r e  a ge n t 
p e r m e ati o n  r e s i s ta n c e

7 . 1 . 2 . 3 . 1 Ye s Ye s Ye s — —

7 . 1 . 2 . 3 . 2

L o w vap o r  p r e s s u r e  
c h e m i c a l  p e r m e a ti o n  
r e s i s ta n c e

7 . 1 . 2 . 4 Ye s ,  fo r  c h e m i c a l  
specifed  i n  7 . 4 . 4

— — — —

Vi r a l  p e n e tr ati o n  
r e s i s ta n c e

7 . 1 . 2 . 6 — Ye s Ye s Ye s —

L i q u i d  r e p e l l e n c y 
r e s i s ta n c e

7 . 1 . 2 . 7 — — — — Ye s

Garment Performance

M a te r i a l  b u r s t s tr e n gth 7 . 1 . 3 . 2 . 1 H i g h M o d e r ate L o w L o w —

H i gh  ( C l a s s  2 R) M o d e r ate  
( C l a s s  3 R)

M o d e r a te  
( C l as s  4 R)

M a te r i al  p u n c tu r e  
p r o p a ga ti o n  te ar  
r e s i s ta n c e

7 . 1 . 3 . 2 . 2 H i g h M o d e r ate L o w L o w —

H i gh  ( C l a s s  2 R) M o d e r ate  
( C l a s s  3 R)

M o d e r a te  
( C l as s  4 R)

M a te r i al  c o l d  
te m p e r atu r e  b e n d i n g

7 . 1 . 3 . 2 . 3 Ye s Ye s Ye s Ye s —

(continues)
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Tab l e  7 . 4 . 1   Continued

Re q u i re m e n t P aragrap h ( s ) C l as s  1
C l as s  2  an d

C l as s  2 R
C l as s  3  an d

C l as s  3 R
C l as s  4  an d

C l as s  4 R C l as s  5

S e a m  s tr e n gth 7 . 1 . 3 . 3 . 1 H i gh M o d e r ate M o d e r a te M o d e r ate —

C l o s u r e  s tr e n gth 7 . 1 . 3 . 3 . 2 H i gh M o d e r ate M o d e r a te M o d e r ate —

Visor Performance

H i gh -m a s s  i m p ac t 
r e s i s ta n c e

7 . 1 . 3 . 4 . 1 Ye s Ye s Ye s Ye s —

C o l d  te m p e r a tu r e  
b e n d i n g

7 . 1 . 3 . 4 . 2 Ye s Ye s Ye s Ye s —

Elastomeric Interface Material Performance

E l o n g ati o n 7 . 1 . 3 . 5 . 1 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

C u t r e s i s ta n c e 7 . 1 . 3 . 5 . 2 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

P u n c tu r e  r e s i s tan c e 7 . 1 . 3 . 5 . 3 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

U l ti m a te  te n s i l e  s tr e n g th 7 . 1 . 3 . 5 . 4 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

C o l d  te m p e r a tu r e  
b e n d i n g

7 . 1 . 3 . 5 . 5 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e —

Garment Material Breathability Performance

To tal  h e a t l o s s 7 . 1 . 3 . 6 . 1 — M o d e r ate  ( r e p o r t 
o n l y i f 
b r e a th a b i l i ty i s  
c l ai m e d  p e r  
7 . 3 . 4 )

L o w H i g h H i g h

E vap o r a ti ve  r e s i s tan c e 7 . 1 . 3 . 6 . 2 — Ye s  ( r e p o r t o n l y i f 
b r e a th a b i l i ty i s  
c l ai m e d  p e r  
7 . 3 . 4 )

Ye s Ye s Ye s

Glove Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 4 . 1 . 1 Ye s Ye s Ye s Ye s Ye s

H a n d  fu n c ti o n 7 . 1 . 4 . 1 . 2 M o d e r a te M o d e r ate H i gh H i g h M o d e r ate

C u t r e s i s ta n c e 7 . 1 . 4 . 2 . 1 M o d e r a te M o d e r ate L o w L o w H i g h

P u n c tu r e  r e s i s tan c e 7 . 1 . 4 . 2 . 2 M o d e r a te M o d e r ate L o w L o w H i g h

C o l d  te m p e r a tu r e  
b e n d i n g

7 . 1 . 4 . 2 . 3 Ye s Ye s Ye s Ye s Ye s

Footwear Performance

Full Footwear Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 5 . 1 . 1 Ye s Ye s Ye s Ye s Ye s

U p p e r  c u t r e s i s tan c e 7 . 1 . 5 . 1 . 2 Ye s Ye s Ye s Ye s Ye s

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 1 . 3 Ye s Ye s Ye s Ye s Ye s

S o l e / h e e l  ab r a s i o n  
r e s i s ta n c e

7 . 1 . 5 . 1 . 4 Ye s Ye s Ye s Ye s Ye s

S o l e / h e e l  s l i p  r e s i s tan c e 7 . 1 . 5 . 1 . 5 Ye s Ye s Ye s Ye s Ye s

AS T M  F 2 4 1 3  c o m p l i a n c e 7 . 1 . 5 . 1 . 6 Ye s Ye s — — Ye s

(continues)
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Tab l e  7 . 4 . 1   Continued

Re q u i re m e n t P aragrap h ( s ) C l as s  1
C l as s  2  an d

C l as s  2 R
C l as s  3  an d

C l as s  3 R
C l as s  4  an d

C l as s  4 R C l as s  5

Sock Performance

Ge n e r al  r e q u i r e m e n ts 7 . 1 . 5 . 2 . 1 As  ap p l i c a b l e As  ap p l i c ab l e As  a p p l i c a b l e As  ap p l i c ab l e As  ap p l i c ab l e

Outer Boot Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 5 . 1 . 1 Ye s Ye s Ye s Ye s Ye s

U p p e r  c u t r e s i s tan c e 7 . 1 . 5 . 1 . 2 Ye s Ye s Ye s Ye s Ye s

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 1 . 3 Ye s Ye s Ye s Ye s Ye s

S o l e / h e e l  ab r a s i o n  
r e s i s ta n c e

7 . 1 . 5 . 1 . 4 Ye s Ye s Ye s Ye s Ye s

S o l e / h e e l  s l i p  r e s i s ta n c e 7 . 1 . 5 . 1 . 5 Ye s Ye s Ye s Ye s Ye s

AS T M  F 2 4 1 3  c o m p l i an c e 7 . 1 . 5 . 1 . 6 Ye s Ye s — — Ye s

Footwear Cover Performance

L i q u i d ti gh t i n te gr i ty 7 . 1 . 5 . 4 . 1 I f u s e d I f u s e d I f u s e d I f u s e d I f u s e d

U p p e r  c u t r e s i s tan c e 7 . 1 . 5 . 4 . 2 I f u s e d I f u s e d I f u s e d I f u s e d I f u s e d

U p p e r  p u n c tu r e  
r e s i s ta n c e

7 . 1 . 5 . 4 . 3 I f u s e d I f u s e d I f u s e d I f u s e d I f u s e d

C o l d  te m p e r a tu r e  
b e n d i n g

7 . 1 . 5 . 4 . 4 I f u s e d I f u s e d I f u s e d I f u s e d I f u s e d

Ab r a s i o n  r e s i s tan c e 7 . 1 . 5 . 4 . 6 I f u s e d I f u s e d I f u s e d I f u s e d I f u s e d

S l i p  r e s i s tan c e 7 . 1 . 5 . 4 . 7 I f u s e d I f u s e d I f u s e d I f u s e d I f u s e d

General Flammability and High Heat Performance Requirements

F l a m e  i m p i n g e m e n t 
r e s i s ta n c e

7 . 1 . 7 . 1 Ye s ,  fo r  ga r m e n t,  
vi s o r,  gl o ve ,  fu l l  

fo o twe a r,  o u te r  
b o o t,  an d  h o o d ,  

a s  a p p l i c ab l e

— — — —

F l a m e  b r e ak o p e n  
r e s i s ta n c e

7 . 1 . 7 . 2 Ye s ,  fo r  ga r m e n t,  
vi s o r,  gl o ve ,  fu l l  

fo o twe a r,  o u te r  
b o o t,  an d  h o o d ,  

a s  a p p l i c ab l e

— — — —

Overall fash protection

O ve r al l  fash  fre  
p r o te c ti o n

7 . 1 . 8 . 1 O p ti o n a l O p ti o n al O p ti o n a l O p ti o n al Ye s

M ate r i a l  h e at tr a n s fe r  
p e r fo r m an c e

7 . 1 . 8 . 2 O p ti o n al ,  
M o d e r a te

O p ti o n a l ,  
M o d e r ate

O p ti o n al ,  
M o d e r a te

O p ti o n al ,  
M o d e r ate

H i g h

F l a m e  r e s i s tan c e 7 . 1 . 8 . 3 O p ti o n al O p ti o n al O p ti o n a l O p ti o n al Ye s

Stealth Performance

C o l o r / vi s i b i l i ty 7 . 1 . 9 . 1 O p ti o n al O p ti o n al O p ti o n a l O p ti o n al O p ti o n al

Ac o u s ti c  s i g n atu r e 7 . 1 . 9 . 2 O p ti o n al O p ti o n al O p ti o n a l O p ti o n al O p ti o n al
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7 . 4 . 8    I f u s e d  as  p a r t o f a  s o c k,  N F PA 1994-certifed  C l a s s  2 R
g ar m e n t m a te r i al s  s h al l  b e  te s te d  fo r  p u n c tu r e  p r o p a ga ti o n

te a r  r e s i s ta n c e  a s  specifed  i n  8 . 5 . 2  an d  s h a l l  h ave  a p u n c tu r e
p r o p ag ati o n  te ar  r e s i s ta n c e  o f n o t l e s s  th a n  3 1  N  ( 7  l b f) .

7 . 4 . 9    Wh e r e  th e  m an u fa c tu r e r  d e s i gn a te s  th e  ga r m e n t an d
h o o d  p o r ti o n s  o f N F PA 1994-certifed  C l as s  2  a n d  C l as s  2 R
e n s e m b l e s  as  “ b r e ath ab l e , ”  th e  fo l l o wi n g s h a l l  a p p l y (see

A. 7. 1 . 3. 6. 1 ):

( 1 ) T h e  to tal  h e at l o s s  s h al l  b e  m e a s u r e d  fo r  th e  g ar m e n t an d
h o o d  m a te r i al s  i n  th e  e n s e m b l e  a s  specifed  i n  8 . 6 . 4 . 1  an d
m e e t a t l e as t th e  “ L o w”  l e ve l  o f p e r fo r m an c e  specifed  i n

Ta b l e  7 . 1 . 3 . 6 . 1 .
( 2 ) T h e  e vap o r ati ve  r e s i s ta n c e  s h a l l  b e  m e a s u r e d  fo r  th e

ga r m e n t a n d  h o o d  m ate r i a l  i n  th e  e n s e m b l e  as  specifed
i n  8 . 6 . 4 . 2  a n d  m e e t th e  p e r fo r m an c e  r e q u i r e m e n t s p e c i ‐
fed  i n  7 . 1 . 3 . 6 . 2 .

( 3 ) T h e  r e s u l ts  fo r  th e  to tal  h e a t l o s s  a n d  e va p o r ati ve  r e s i s t‐
an c e  s h a l l  b e  p r o vi d e d  i n  th e  te c h n i c al  d ata p ac ka ge .

( 4 ) “ B r e ath ab l e  ( s e e  m an u fa c tu r e r ’ s  te c h n i c al  d ata p ac ka ge ) ”
s h a l l  b e  ad d e d  to  th e  p r o d u c t l ab e l  as  specifed  i n  5 . 4 . 1 . 3 .

7 . 4 . 1 0    Wh e r e  s o c ks  ar e  u s e d  as  p ar t o f a  N F PA 1992-certifed
e n s e m b l e  a n d  th e  m a n u fac tu r e r  p e r m i ts  th e  u s e  o f an y o u te r

b o o t o f th e  fo o twe ar  e l e m e n t th at i s  certifed  to  N F PA 1 9 5 1 ,
N F PA 1 9 7 1 ,  N F PA 1 9 9 1 ,  N F PA 1 9 9 2 ,  o r  N F PA 1 9 9 9 ,  th e  o u te r

b o o t o f th e  fo o twe ar  e l e m e n t s h a l l  m e e t th e  m i n i m u m  h e i g h t
r e q u i r e m e n t specifed  i n  6 . 1 . 5 . 4  an d  c u t r e s i s tan c e  p e r fo r m ‐
a n c e  r e q u i r e m e n t specifed  i n  7 . 1 . 5 . 1 . 2  an d  7 . 1 . 5 . 3 . 2 .

7 . 4 . 1 1    C l a s s  5  g ar m e n ts  s h a l l  m e e t th e  p e r fo r m an c e  r e q u i r e ‐
m e n ts  specifed  fo r  te c h n i c al  r e s c u e  p r o te c ti ve  e n s e m b l e

ga r m e n t e l e m e n ts  specifed  i n  S e c ti o n  7 . 1  o f N F PA 1 9 5 1 .

7 . 4 . 1 1 . 1    C l a s s  5  ga r m e n ts  s h al l  b e  p e r m i tte d  to  m e e t th e
o p ti o n al  p e r fo r m a n c e  r e q u i r e m e n ts  fo r  b l o o d -b o r n  p a th o g e n

p r o te c ti ve  te c h n i c al  r e s c u e  g ar m e n ts  specifed  i n  S e c ti o n  7 . 2  o f
N F PA 1 9 5 1 .

C h ap te r 8    Te s t M e th o d s

8 . 1  S am p l e  P re p arati o n  P ro c e d u re s .

8 . 1 . 1  Ap p l i c ati o n .

8 . 1 . 1 . 1    T h e  s am p l e  p r e p ar a ti o n  p r o c e d u r e s  c o n tai n e d  i n  th i s
s e c ti o n  s h a l l  ap p l y to  e ac h  te s t m e th o d  i n  th i s  c h ap te r  a s  s p e c i f‐

i c al l y r e fe r e n c e d  i n  th e  s a m p l e  p r e p ar ati o n  s e c ti o n  o f e ac h  te s t
m e th o d .

8 . 1 . 1 . 2    O n l y th e  specifc  s am p l e  p r e p a r ati o n  p r o c e d u r e ( s )
r e fe r e n c e d  i n  th e  s am p l e  p r e p ar a ti o n  s e c ti o n  o f e ac h  te s t
m e th o d  s h al l  b e  a p p l i e d  to  th a t te s t m e th o d .

8 . 1 . 2  Ro o m  Te m p e ratu re  C o n d i ti o n i n g P ro c e d u re .

8 . 1 . 2 . 1    S am p l e s  s h al l  b e  c o n d i ti o n e d  at a te m p e r atu r e  o f 2 1 ° C
±  3 ° C  ( 7 0 ° F  ±  5 ° F )  a n d  a  r e l a ti ve  h u m i d i ty o f 6 5  p e r c e n t

±  5  p e r c e n t u n ti l  e q u i l i b r i u m  i s  r e ac h e d ,  as  specifed  i n  AS T M
D 1 7 7 6 / D 1 7 7 6 M ,  Standard Practice for Conditioning and Testing
Textiles,  o r  fo r  at l e a s t 2 4  h o u r s ,  wh i c h e ve r  i s  s h o r te r.

8 . 1 . 2 . 2    S p e c i m e n s  s h a l l  b e  te s te d  wi th i n  5  m i n u te s  afte r
r e m o val  fr o m  c o n d i ti o n i n g.

8 . 1 . 3  Fl e x u ral  Fati gu e  P ro c e d ure  fo r G ar m e n t M ate ri al s .

8 . 1 . 3 . 1    S am p l e s  s h al l  b e  s u b j e c te d  to  fexural  fati g u e  i n
a c c o r d an c e  wi th  AS T M / F 3 9 2 M  F 3 9 2 ,  Standard Practice for Condi‐
tioning Flexible Barrier Materials for Flex Durability,  wi th  th e  fo l l o w‐

i n g  modifcations:

( 1 ) I n  l i e u  o f th e  fexing  c o n d i ti o n s  p r o vi d e d  b y AS T M  F 3 9 2 /
F 3 9 2 M ,  te s t s p e c i m e n s  fo r  c l a s s  typ e s  o th e r  th an

C l a s s  Typ e  R s h al l  h ave  a  fex  p e r i o d  o f 1 0 0  c yc l e s  a t 4 5
c yc l e s  p e r  m i n u te .  A c yc l e  s h a l l  b e  fu l l  fex  a n d  twi s ti n g

a c ti o n .
( 2 ) I n  l i e u  o f th e  fexing  c o n d i ti o n s  p r o vi d e d  b y AS T M  F 3 9 2 /

F 3 9 2 M ,  te s t s p e c i m e n s  fo r  C l as s  Typ e  R s h al l  h a ve  a fex
p e r i o d  o f 1 0 0 0  c yc l e s  at 4 5  c yc l e s  p e r  m i n u te .  A c yc l e  s h a l l

b e  a fu l l  fex  an d  twi s ti n g  ac ti o n .
( 3 ) An i s o tr o p i c  m ate r i al s  s h al l  b e  te s te d  i n  b o th  m a c h i n e  an d

tr an s ve r s e  d i r e c ti o n s .
( 4 ) S am p l e s  fo r  fexing  s h al l  c o n s i s t o f al l  th e  l aye r s  o f

g ar m e n t m ate r i al  i n  th e  p r o p e r  o r d e r  i n  wh i c h  th e y
ap p e ar  i n  th e  e n s e m b l e  wi th  th e  o u te r m o s t l aye r  fa c i n g
th e  o u ts i d e  d u r i n g  fex  c o n d i ti o n i n g .

8 . 1 . 3 . 2    P r e c o n d i ti o n i n g  s h al l  b e  p e r fo r m e d  a c c o r d i n g to  th e
s e q u e n c e  specifed  i n  th e  te s t m e th o d s  o f th i s  c h ap te r.

8 . 1 . 4  Ab ras i o n  P ro c e d u re .    S a m p l e s  s h al l  b e  ab r a d e d  i n
ac c o r d an c e  wi th  AS T M  D 4 1 5 7 ,  Standard Test Method for Abrasion
Resistance of Textile Fabrics (Oscillatory Cylinder Method),  u n d e r  th e

fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  te n s i o n  we i g h t u s e d  s h a l l  b e  2 . 3  kg  ( 5  l b ) .
( 2 ) T h e  h e ad  we i g h t u s e d  s h a l l  b e  1 . 6  kg  ( 3 . 5  l b ) .
( 3 ) T h e  ab r a d an t typ e s  s h al l  b e  a s  fo l l o ws :

( a) F o r  N F PA 1 9 9 1 - c o m p l i a n t e n s e m b l e s ,  th e  a b r ad a n t
fo r  th e  o u te r  s u r fac e  s h al l  b e  8 0  g r i t a b r ad a n t

tr i m i te  o p e n  c o at o r  e q u i va l e n t.
( b ) F o r  N F PA 1 9 9 2 -  an d  N F PA 1 9 9 4 -c o m p l i an t

e l e m e n ts ,  th e  a b r a d a n t s h al l  b e  6 0 0  g r i t ultrafne
s i l i c o n  c ar b i d e .

( 4 ) T h e  s p e c i m e n  s h al l  b e  a s  s h o wn  i n  F i gu r e  8 . 1 . 4 .
( 5 ) T h e  ab r a s i o n  c yc l e s  s h a l l  b e  as  fo l l o ws :

( a) F o r  N F PA 1 9 9 1 - an d  N F PA 1 9 9 2 -c o m p l i an t e n s e m ‐
b l e s ,  th e  o u te r  s u r fac e  s h a l l  b e  a b r a d e d  fo r  2 5

c o n ti n u o u s  c yc l e s .
( b ) N F PA 1 9 9 4 -c o m p l i a n t e n s e m b l e  e l e m e n ts  s h al l  b e  as

fo l l o ws :

i . S tan d ar d  c l a s s  typ e  s p e c i m e n s  s h a l l  b e  ab r a‐
d e d  fo r  1 0  c o n ti n u o u s  c yc l e s .

i i . C l a s s  Typ e  R s p e c i m e n s  s h a l l  b e  a b r a d e d  fo r
1 0 0  c o n ti n u o u s  c yc l e s .

( 6 ) I f th e  e l e m e n t s a m p l e  c o n s i s ts  o f s e p a r ab l e  l a ye r s ,  a l l  th e
l aye r s  s h a l l  b e  s u b j e c te d  to  ab r as i o n  c o n d i ti o n i n g wi th  th e
o u te r m o s t l aye r  a s  th e  e x te r i o r  l a ye r.

8 . 1 . 5  Fl e x ural  Fati gu e  P ro c e d ure  fo r G l o ve s .

8 . 1 . 5 . 1    S am p l e  g l o ve s  s h a l l  b e  s u b j e c te d  to  o n e  fu l l  c yc l e  o f
te s ti n g  fo r  h an d  fu n c ti o n  as  specifed  i n  8 . 6 . 5 .

8 . 1 . 5 . 2    Al l  gl o ve  m a te r i al  l aye r s  s h al l  b e  p r e s e n t d u r i n g  fex
c o n d i ti o n i n g .
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8 . 1 . 6  Fl e x u ral  Fati gu e  P ro c e d u re  fo r Fo o twe ar.    S am p l e  fo o t‐
we ar  s h al l  b e  s u b j e c te d  to  1 0 0 , 0 0 0  fexes  i n  ac c o r d an c e  wi th

Ap p e n d i x  B  o f F I A 1 2 0 9 ,  Whole Shoe Flex,  wi th  th e  fo l l o wi n g
modifcations:

( 1 ) Wate r  s h a l l  n o t b e  u s e d .
( 2 ) T h e  fex  s p e e d  s h a l l  b e  6 0  ±  2  c yc l e s  p e r  m i n u te .
( 3 ) Al te r n a ti ve  fexing  e q u i p m e n t s h a l l  b e  p e r m i tte d  to  b e

u s e d  i f i t m e e ts  th e  fo l l o wi n g p a r am e te r s :

( a) I t p r o vi d e s  th e  an g l e  o f fex  as  d e s c r i b e d  i n  F I A
1 2 0 9 .

( b ) I t i s  c a p ab l e  o f a  fex  s p e e d  o f 6 0  ±  2  c yc l e s  p e r
m i n u te .

( c ) I t p r o vi d e s  a  m e a n s  o f s e c u r i n g  th e  fo o twe a r  d u r i n g
fexing.

8 . 1 . 7  Fati gu e  P ro c e d ure  fo r G ar m e n t C l o s u re  As s e m b l i e s .
S a m p l e  g ar m e n t c l o s u r e  a s s e m b l i e s  s h a l l  b e  e x e r c i s e d  a to ta l  o f

5 0  o p e n i n g s  a n d  5 0  c l o s i n g s .

8 . 1 . 8  E m b ri ttl e m e n t P ro c e d u re  fo r G ar m e n t,  Vi s o r,  G l o ve ,  an d
Fo o twe ar M ate ri al s .    S a m p l e  ga r m e n t,  vi s o r,  g l o ve ,  an d  fo o t‐
we ar  m ate r i a l s  s h al l  b e  e m b r i ttl e d  i n  ac c o r d a n c e  wi th  AS T M
D 2 1 3 6 ,  Standard Test Method for Coated Fabrics — Low-Temperature

Bend Test,  wi th  th e  fo l l o wi n g modifcations:

( 1 ) E m b r i ttl e m e n t s h al l  b e  c o n d u c te d  i n  a  fr e e z e r  h a vi n g a
te m p e r a tu r e  n o  h i gh e r  th an  –2 5 ° C  ( –1 3 ° F ) .

( 2 ) T h e  m ate r i al  s a m p l e  s h a l l  frst b e  p l ac e d  o n  a  fat s h e e t o f
d r y i c e  wi th  th e  o u te r  s u r fac e  o f th e  m a te r i al  i n  c o n tac t
wi th  th e  d r y i c e  fo r  a p e r i o d  o f 1 5  m i n u te s  u n d e r  a p r e s ‐

s u r e  o f 3 . 5  kP a  ( 1 ∕2  p s i ) .
( 3 ) T h e  m a te r i al  s a m p l e  s h al l  b e  r e m o ve d  fr o m  th e  d r y i c e

afte r  1 5  m i n u te s  o f c o n tac t an d  i m m e d i a te l y p l ac e d  i n  th e
te s t a p p a r atu s .

( 4 ) T h e  b e n d i n g ac ti o n  o f th e  te s t ap p ar a tu s  s h a l l  b e  i m m e d i ‐
a te l y a c ti vate d  wh i l e  th e  s a m p l e  i s  s ti l l  i n  th e  fr e e z e r.

8 1  m m
( 3¹ ⁄₄  i n . )

5 3  m m
( 2³⁄₈  i n . )

3 8  m m

( 1 ¹ ⁄₂  i n . )

2 2  m m  (⁷⁄₈  i n . )

2 0 0  m m  
( 8  i n . )

8 1  m m
( 3¹ ⁄₄  i n . )

FI G U RE  8 . 1 . 4   S p e c i m e n  Confguration.

8 . 1 . 9  E l e vate d  Te m p e rature  an d  H u m i d i ty C o n d i ti o n i n g P ro c e ‐
d u re .

8 . 1 . 9 . 1    S am p l e s  o r  s p e c i m e n s  s h a l l  b e  c o n d i ti o n e d  a t a
te m p e r a tu r e  o f 3 2 ° C  ±  2 ° C  ( 9 0 ° F  ±  4 ° F )  an d  a r e l a ti ve  h u m i d i ty

o f 8 0  p e r c e n t ±  5  p e r c e n t u n ti l  e q u i l i b r i u m  i s  r e ac h e d  as  s p e c i ‐
fed  i n  AS T M  D 1 7 7 6 / D 1 7 7 6 M ,  Standard Practice for Conditioning

and Testing Textiles,  o r  fo r  at l e as t 2 4  h o u r s ,  wh i c h e ve r  i s  s h o r te r.

8 . 1 . 9 . 2    S p e c i m e n s  s h a l l  b e  te s te d  wi th i n  5  m i n u te s  afte r
r e m o val  fr o m  c o n d i ti o n i n g.

8 . 1 . 1 0  N FPA 1 9 9 4 - C o m p l i an t C l as s  Typ e  R E n s e m b l e  P re c o n ‐
d i ti o n i n g P ro c e d u re .

8 . 1 . 1 0 . 1    S a m p l e s  s h al l  b e  wa s h e d  a n d  d r i e d  al te r n a te l y fo r  a
to tal  o f fve  was h i n g c yc l e s  a n d  fve  d r yi n g  c yc l e s .

8 . 1 . 1 0 . 2    S a m p l e s  s h al l  b e  wa s h e d  an d  d r i e d  wi th  a l l  c l o s u r e s
fa s te n e d .

8 . 1 . 1 0 . 3    A fr o n t-l o a d i n g  was h e r / e x tr a c to r  s h a l l  b e  u s e d  fo r
was h i n g  th e  s am p l e s .

8 . 1 . 1 0 . 4    T h e  wa s h  l o a d  s h a l l  b e  two -th i r d s  th e  r ate d  c ap ac i ty
o f th e  wa s h e r.

8 . 1 . 1 0 . 4 . 1    I f b al l as t i s  n e e d e d  to  r e ac h  two - th i r d s  c a p a c i ty,
b a l l as t s h al l  b e  u s e d .

8 . 1 . 1 0 . 4 . 2    Two -th i r d s  o f th e  r ate d  c ap ac i ty s h al l  n o t b e  e x c e e ‐
d e d .

8 . 1 . 1 0 . 5    T h e  wa s h  c yc l e  p r o c e d u r e  i n  Tab l e  8 . 1 . 1 0 . 5  s h al l  b e
fo l l o we d .

8 . 1 . 1 0 . 6    A tu m b l e  d r ye r  wi th  a d r y s tac k te m p e r atu r e  o f 3 8 ° C
to  4 9 ° C  ( 1 0 0 ° F  to  1 2 0 ° F )  m e as u r e d  2 0  m i n u te s  i n to  th e  d r yi n g
c yc l e  s h al l  b e  u s e d  fo r  d r yi n g th e  s a m p l e s .

8 . 1 . 1 0 . 7    S a m p l e s  s h a l l  b e  r e m o ve d  fr o m  th e  d r ye r  afte r
2 0  m i n u te s  o f tu m b l e  d r yi n g .  At th e  c o n c l u s i o n  o f th e  fnal

d r yi n g  c yc l e ,  th e  s a m p l e  s h al l  b e  a l l o we d  to  d r y c o m p l e te l y fo r
at l e as t 4 8  h o u r s  i n  a c c o r d an c e  wi th  8 . 1 . 2 .

8 . 2  I n te gri ty Te s ts .

8 . 2 . 1  G as ti gh t I n te gri ty Te s t.

8 . 2 . 1 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  ap p l y to
N F PA 1 9 9 1 - an d  N F PA 1 9 9 4 - c o m p l i a n t e n c ap s u l a ti n g C l as s  1
e n s e m b l e s .

8 . 2 . 1 . 2  S am p l e s .

8 . 2 . 1 . 2 . 1    S am p l e s  s h al l  b e  c o m p l e te  N F PA 1 9 9 1 – o r
N F PA 1 9 9 4 - c o m p l i a n t C l as s  1  e n s e m b l e s .

8 . 2 . 1 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 2 . 1 . 3  S p e c i m e n s .

8 . 2 . 1 . 3 . 1    S p e c i m e n s  s h al l  b e  c o m p l e te  N F PA 1 9 9 1 – o r
N F PA 1 9 9 4 - c o m p l i a n t C l as s  1  e n s e m b l e s .

8 . 2 . 1 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 2 . 1 . 4  P ro c e d u re .

8 . 2 . 1 . 4 . 1    S p e c i m e n s  s h al l  b e  te s te d  i n  ac c o r d an c e  wi th  AS T M
F 1 0 5 2 ,  Standard Test Method for Pressure Testing Vapor Protective

Suits.
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8 . 2 . 1 . 4 . 2    T h e  fo l l o wi n g  p r e s s u r e s  s h a l l  b e  u s e d  d u r i n g te s ti n g :

( 1 ) P r e -te s t e x p an s i o n  p r e s s u r e  o f 1 2 5  m m  ( 5  i n . )  wa te r
g au ge

( 2 ) Te s t p r e s s u r e  o f 1 0 0  m m  ( 4  i n . )  wate r  ga u g e

8 . 2 . 1 . 4 . 3    Wh e r e  th e  e n s e m b l e  i s  n o n e n c a p s u l ati n g ,  d e vi c e s  o r
p l u gs  d e s c r i b e d  i n  AS T M  F 1 0 5 2 ,  Standard Test Method for Pressure
Testing Vapor Protective Suits,  s h al l  b e  u s e d  to  s e al  o ff o p e n  ar e a s ,

s u c h  a s  th e  o p e n i n g o f a  h o o d  fo r  a r e s p i r ato r  fa c e p i e c e .  T h e
l ab o r ato r y s h a l l  b e  p e r m i tte d  to  u s e  an  ap p r o p r i a te  fxture  fo r
i s o l ati n g  th e  a r e a o f th e  e n s e m b l e  wh e r e  th e  specifc  e x te r n al
ftting  i s  i n s ta l l e d  fo r  th e  e val u a ti o n .

8 . 2 . 1 . 5  Re p o r t.    T h e  e n d i n g p r e s s u r e  s h a l l  b e  r e c o r d e d  an d
r e p o r te d  fo r  e ac h  s p e c i m e n .

8 . 2 . 1 . 6  I n te rp re tati o n .

8 . 2 . 1 . 6 . 1    T h e  e n d i n g  p r e s s u r e  s h al l  b e  u s e d  to  d e te r m i n e  p a s s
o r  fai l  p e r fo r m an c e .

8 . 2 . 1 . 6 . 2    F a i l u r e  o f th e  te s t b y a n y o n e  s p e c i m e n  s h a l l  c o n s ti ‐
tu te  fai l u r e  o f th e  te s t a s  a  wh o l e .

8 . 2 . 2  M an - i n - S i m u l an t Te s t ( M I S T ) .

8 . 2 . 2 . 1  Ap p l i c ati o n .    T h i s  te s t s h al l  ap p l y to  c o m p l e te  vap o r-
p r o te c ti ve  e n s e m b l e s  at al l  l e ve l s .

8 . 2 . 2 . 2  S am p l e s .

8 . 2 . 2 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  c o m p l e te  e n s e m ‐
b l e s  an d  i n c l u d e  th e  r e s p i r a to r  wh e r e  th e  e n s e m b l e  u ti l i z e s  th e

r e s p i r ato r  fa c e p i e c e  as  th e  e n s e m b l e  vi s o r.

8 . 2 . 2 . 2 . 2    C l as s  Typ e  R s a m p l e s  s h a l l  b e  c o n d i ti o n e d  a s  s p e c i ‐
fed  i n  8 . 1 . 1 0 .

8 . 2 . 2 . 2 . 3    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 2 . 2 . 3  S p e c i m e n s .

8 . 2 . 2 . 3 . 1    T h e  s p e c i m e n  s h a l l  b e  a  c o m p l e te  e n s e m b l e  wi th
g l o ve s  an d  fo o twe a r  a n d  i n c l u d e  th e  r e s p i r a to r  wh e r e  ap p l i c a‐
b l e .

8 . 2 . 2 . 3 . 2    Wh e r e  th e  e n s e m b l e  u ti l i z e s  th e  r e s p i r a to r  fac e p i e c e
a s  th e  e n s e m b l e  vi s o r,  th e  e n s e m b l e  s h a l l  b e  te s te d  wi th  e a c h

typ e  o r  m o d e l  o f th e  r e s p i r ato r  specifed  b y th e  m an u fac tu r e r.

8 . 2 . 2 . 3 . 3    Wh e r e  th e  r e s p i r ato r  i s  c o m p l e te l y e n c ap s u l a te d  b y
th e  e n s e m b l e ,  th e  e n s e m b l e  s h a l l  b e  te s te d  wi th  a r e s p i r ato r
specifed  b y th e  m a n u fac tu r e r.

8 . 2 . 2 . 3 . 4    A m i n i m u m  o f fo u r  s p e c i m e n s  r e p r e s e n ti n g  a m i n i ‐
m u m  o f two  d i ffe r e n t e n s e m b l e  s i z e s  s h al l  b e  te s te d .

8 . 2 . 2 . 3 . 5    Wh e r e  th e  e n s e m b l e  h as  m u l ti p l e  typ e s  o f e x te r n al
fttings,  e ac h  typ e  o f e x te r n al  ftting  s h a l l  b e  p r e s e n t o n  e a c h
s p e c i m e n  a t th e  ti m e  o f te s ti n g.

8 . 2 . 2 . 3 . 6    S p e c i m e n s  s h a l l  ft o r  b e  a d j u s tab l e  to  ft th e  s e l e c te d
te s t s u b j e c ts  i n  a c c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  s i z i n g  p r o vi ‐
s i o n s  specifc  to  e a c h  e n s e m b l e .

8 . 2 . 2 . 3 . 7 *    N o n e  o f th e  e n s e m b l e s  o r  e n s e m b l e  c o m p o n e n ts  to
b e  te s te d  s h a l l  h ave  b e e n  p r e vi o u s l y s u b j e c te d  to  M I S T  te s ti n g

u n l e s s  i t c an  b e  d e m o n s tr ate d  th at th e  e n s e m b l e  o r  e n s e m b l e
c o m p o n e n ts  a r e  fr e e  o f c o n ta m i n ati o n .

8 . 2 . 2 . 3 . 8    U n d e r c l o th i n g an d  s o c ks  s h a l l  b e  p e r m i tte d  to  b e
r e u s e d ,  p r o vi d e d  th e y h ave  b e e n  l au n d e r e d  wi th  a  d e te r g e n t

th a t h a s  b e e n  d e m o n s tr a te d  n o t to  c a u s e  i n te r fe r e n c e  wi th  th e
a n al yti c al  m e th o d .

8 . 2 . 2 . 3 . 9    Wh e r e  s o c ks  a r e  u s e d  a s  p ar t o f th e  p r o te c ti ve
e n s e m b l e ,  te s ti n g  s h al l  b e  p e r m i tte d  to  b e  p e r fo r m e d  o n  o n l y
o n e  r e p r e s e n ta ti ve  o u te r  b o o t s tyl e  fo r  th e  e val u ati o n  o f th e

e n s e m b l e .

8 . 2 . 2 . 4  Ap p aratus .

8 . 2 . 2 . 4 . 1  Te s t Fac i l i ty.

8 . 2 . 2 . 4 . 1 . 1    T h e  te s t fac i l i ty s h a l l  i n c l u d e  d r e s s i n g  ar e a s ,  a frst
s tag e  u n d r e s s i n g a r e a ad j ac e n t a n d  ac c e s s i b l e  to  th e  c h am b e r,

a n d  a s e c o n d  s tag e  u n d r e s s i n g ar e a  a d j ac e n t an d  a c c e s s i b l e  to
th e  frst s ta ge  u n d r e s s i n g  a r e a.

8 . 2 . 2 . 4 . 1 . 2    T h e  te s t s h al l  b e  c o n d u c te d  i n  a  te s t c h am b e r  wi th
a  m i n i m u m  vo l u m e  o f suffcient d i m e n s i o n s  to  p e r m i t fr e e

m o ve m e n t o f th e  te s t s u b j e c t( s )  wh e n  fu l l y d r e s s e d  i n  th e
e n s e m b l e  an d  fo r  th e  te s t s u b j e c t( s )  to  c a r r y o u t th e  p h ys i c al
e x e r c i s e  r o u ti n e  specifed  i n  8 . 2 . 2 . 5 . 8 .

8 . 2 . 2 . 4 . 1 . 3    M o r e  th an  o n e  te s t s u b j e c t s h al l  b e  p e r m i tte d  i n
th e  c h a m b e r  at th e  s am e  ti m e ,  p r o vi d e d  th e y c an  c o m p l e te  a l l

ta s ks  c o m p l e te l y i n  th e  ap p r o p r i ate  ti m e  a n d  th e y h ave  a n
u n o b s tr u c te d  d i r e c t p a th  to  th e  wi n d  s tr e am .

Tab l e  8 . 1 . 1 0 . 5  Was h  C yc l e  P ro c e d u re  fo r Typ e  R E n s e m b l e s

O p e rati o n T i m e  ( m i n )

Te m p e ratu re

Wate r L e ve l° C  ±  3 ° C ° F ±  5 ° F

S u d s  u s i n g  AAT C C  d e te r g e n t 
#1 9 9 3 ,  1 . 0  g / 4  L  ( 1  g al )  wate r

— — — —

D r ai n 1 — — —
C ar r yo ve r 5 4 9 1 2 0 L o w
D r ai n 1 — — —
Ri n s e 2 3 8 1 0 0 H i gh
D r ai n 1 — — —
Ri n s e 2 3 8 1 0 0 H i gh
D r ai n 1 — — —
Ri n s e 2 3 8 1 0 0 H i gh
D r ai n 1 — — —
E x tr a c t 5 — — —
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8 . 2 . 2 . 4 . 1 . 4    T h e  te s t c h am b e r  s h a l l  h a ve  a te m p e r atu r e  o f 2 5 ° C
±  2 ° C ,  r e l ati ve  h u m i d i ty o f 5 5  p e r c e n t ±  1 0  p e r c e n t,  an d  a

n o m i n al  wi n d  s p e e d  o f 0 . 9  to  2 . 2  m / s e c  ( 2  to  5  m p h ) .  T h e
a ve r a ge  wi n d  s p e e d  s h a l l  b e  1 . 6  m / s e c  ±  0 . 2  m / s e c  ( 3 . 5  m p h
±  0 . 5  m p h ) .

8 . 2 . 2 . 4 . 2  Te s t C h e m i c al  an d  An al yti c al  E q u i p m e n t.

8 . 2 . 2 . 4 . 2 . 1    T h e  te s t s i m u l an t s h a l l  b e  m e th yl  s al i c yl ate  ( M e S ;
C 8 H 8 O 3 )  C AS  N o .  1 1 9 -3 6 -8 ,  m o r e  c o m m o n l y kn o wn  as  o i l  o f

wi n te r gr e e n ,  wi th  a  m i n i m u m  p u r i ty o f 9 5  p e r c e n t.  Vap o r  d o s e s
s h a l l  b e  m e as u r e d  u s i n g  p as s i ve  ad s o r b e n t d o s i m e te r s  ( PAD s ) .

8 . 2 . 2 . 4 . 2 . 2 *    T h e  s tan d ar d  c o n c e n tr a ti o n  o f M e S  i n  th e  vap o r
c h a m b e r  s h al l  b e  1 5 0  m g/ m 3  ±  1 0  m g / m 3 ,  a s  m e as u r e d  b y a
r e a l -ti m e  i n fr a r e d  a n al ys i s  o f th e  c h a m b e r  ai r o r  o th e r  val i d a te d
r e a l -ti m e  an a l yti c al  te c h n i q u e .

8 . 2 . 2 . 4 . 2 . 3    Re ad i n g s  s h a l l  b e  take n  e ve r y 6 0  s e c o n d s  to  ve r i fy
c o m p l i an c e  wi th  th e  c o n c e n tr ati o n  r e q u i r e m e n t,  an d  an  ai r

s a m p l e  s h al l  b e  ta ke n  at l e as t e ve r y 1 0  m i n u te s  fo r  val i d a ti o n  o f
r e a d i n gs .

8 . 2 . 2 . 4 . 2 . 4    E ve r y s te p  s h al l  b e  take n  to  a vo i d  g e n e r ati o n  o f
l i q u i d  a e r o s o l .

8 . 2 . 2 . 4 . 2 . 5    T h e  s e n s i ti vi ty o f th e  an a l yti c al  te c h n i q u e  u s e d  fo r
th e  m e as u r e m e n t o f M e S  i n  th e  PAD s  s h a l l  p r o vi d e  a  d e te c ti o n
l i m i t o f 3 0  n g  M e S  p e r  PAD .  T h e  an a l yti c al  te c h n i q u e  s h a l l

h ave  a n  u p p e r  l i m i t o f quantifcation  o f 5 0 , 0 0 0  n g .

8 . 2 . 2 . 4 . 3  P as s i ve  Ad s o rb e n t D o s i m e te rs  ( PAD s ) .    T h e  te s t s h a l l
b e  c o n d u c te d  u s i n g PAD s  th at affx  d i r e c tl y to  th e  s ki n  o f te s t

s u b j e c ts  a n d  th a t h a ve  th e  fo l l o wi n g  c h a r ac te r i s ti c s :

( 1 ) T h e  PAD s  s h a l l  b e  a fo i l  p ac ke t,  wh i c h  c o n ta i n s  an
ad s o r b e n t m ate r i a l  c o ve r e d  b y a h i gh -d e n s i ty p o l ye th y‐
l e n e  flm  th a t a c ts  as  a p s e u d o -s ki n  b a r ri e r.

( 2 ) * T h e  h i gh - s e n s i ti vi ty p o l ye th yl e n e  flm  s h al l  h ave  a n
u p take  r ate  o f ap p r o x i m a te l y 2 . 0  c m / m i n .

8 . 2 . 2 . 4 . 4  Te s t S u b j e c ts .

8 . 2 . 2 . 4 . 4 . 1    Al l  te s t s u b j e c ts  s h a l l  b e  m e d i c a l l y an d  p h ys i c al l y
s u i tab l e  to  p e r fo r m  th e s e  te s ts  wi th o u t d an ge r  to  th e m s e l ve s .  A

m e d i c al  certifcate  fo r  e a c h  te s t s u b j e c t s h al l  h ave  b e e n  i s s u e d
wi th i n  1 2  m o n th s  p r i o r  to  te s ti n g.

8 . 2 . 2 . 4 . 4 . 2    Te s t s u b j e c ts  s h al l  b e  fam i l i ar wi th  th e  u s e  o f
c h e m i c a l -p r o te c ti ve  e n s e m b l e s  a n d  wi th  th e  s e l e c te d  C B RN
S C B A.

8 . 2 . 2 . 4 . 4 . 3    T h e  te s t s u b j e c t s h al l  b e  identifed  b y a  u n i q u e
n u m b e r  o r  o th e r  d e s i gn a ti o n .

8 . 2 . 2 . 4 . 4 . 4    T h e  te s t s u b j e c t' s  b o d y m e a s u r e m e n ts  an d  c l o th i n g
s i z e s  s h al l  b e  take n  an d  s h al l  i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e

s u b j e c t’ s  h e i g h t,  we i gh t,  n e c k c i r c u m fe r e n c e ,  c h e s t c i r c u m fe r ‐
e n c e ,  wai s t c i r c u m fe r e n c e ,  s l e e ve  l e n g th ,  i n s e am ,  gl o ve  s i z e ,
s h o e  s i z e ,  a n d  fa c e p i e c e  s i z e .

8 . 2 . 2 . 4 . 4 . 5    P h o to gr a p h s  s h al l  b e  ta ke n  o f th e  te s t s u b j e c t we ar ‐
i n g th e  te s t e n s e m b l e  th at s h o w th e  fr o n t,  b ac k,  l e ft,  an d  r i g h t

s i d e s  wh i l e  m a i n tai n i n g  th e  an o n ym i ty o f th at te s t s u b j e c t.

8 . 2 . 2 . 5  P ro c e d u re .

8 . 2 . 2 . 5 . 1    Te s t s u b j e c ts  s h al l  p e r fo r m ,  at a  m i n i m u m ,  th e
fo l l o wi n g  p r e tr i al  p r o c e d u r e s :

( 1 ) H yd r a te  p r o p e r l y
( 2 ) Avo i d  p e r s o n a l  h yg i e n e  p r o d u c ts  th at c o u l d  c o n ta i n  M e S

( 3 ) M i n i m i z e  c o n tam i n a ti o n

8 . 2 . 2 . 5 . 2    PAD s  s h al l  b e  p l ac e d  o n  te s t s u b j e c ts  at th e  b o d y
r e gi o n  l o c a ti o n s  i n d i c ate d  i n  F i g u r e  8 . 2 . 2 . 5 . 2 .

8 . 2 . 2 . 5 . 2 . 1    Al l  PAD s  s h a l l  b e  ap p l i e d  i n  a c l e a n  d r e s s i n g  ar e a
b y p e r s o n n e l  wh o  h ave  fo l l o we d  p r e tr i al  p r o c e d u r e s  i n  a c c o r d ‐

a n c e  wi th  8 . 2 . 2 . 5 . 1 .
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1 :  s c a l p  ( S C A )

2 :  fo r e h e a d  ( F )

3 :  c h e e k ( L C )

4 :  c h e e k ( R C )

5 :  b e h i n d  l e f t  e a r  ( L E )

6 :  b e h i n d  r i g h t  e a r  ( R E )

7 :  n e c k l e f t  ( L N )

8 :  n e c k r i g h t  ( N R )

9 :  n a p e  ( N A )

1 0 :  r i g h t  u p p e r  c h e s t  ( RU C )

1 1 :  l e f t  u p p e r  c h e s t  ( L U C )

1 2 :  r i g h t  l o we r  a b d o m e n  ( R L A )

1 3 :  l e f t  l o w e r  a b d o m e n  ( L L A )

1 4 :  r i g h t  a r m p i t  ( R A )

1 5 :  l e f t  a r m p i t  ( L A )

1 6 :  r i g h t  i n n e r  u p p e r  a r m  ( R I U )

1 7 :  l e f t  i n n e r  u p p e r  a r m  ( L I U )

1 8 :  r i g h t  o u t e r  u p p e r  a r m  ( R O U )

1 9 :  l e f t  o u t e r  u p p e r  a r m  ( L O U )

2 0 :  r i g h t  fo r e a r m  ( R FA )

2 1 :  l e f t  fo r e a r m  ( L FA )

2 2 :  r i g h t  h a n d  ( R H )

2 3 :  l e f t  h a n d  ( L H )

2 4 :  r i g h t  m i d d l e  b a c k ( R M B )

2 5 :  l e f t  m i d d l e  b a c k ( L M B )

2 6 :  r i g h t  l o w e r  b a c k/b u t t o c k ( R L B )

2 7 :  l e f t  l o we r  b a c k/b u t t o c k ( L L B )

2 8 :  g r o i n  ( G R )

2 9 :  l e f t  c r o t c h  ( L C )

3 0 :  r i g h t  c r o t c h  ( R C )

3 1 :  l e f t  i n n e r  t h i g h  ( L I T )

3 2 :  r i g h t  i n n e r  t h i g h  ( R I T )

3 3 :  l e f t  i n n e r  s h i n  ( L I S )

3 4 :  r i g h t  i n n e r  s h i n  ( R I S )

3 5 :  l e f t  fo o t  ( L F )

3 6 :  r i g h t  fo o t  ( R F )

FI G U RE  8 . 2 . 2 . 5 . 2   L o c ati o n s  o f PAD s  o n  Te s t S u b j e c ts .
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8 . 2 . 2 . 5 . 2 . 2    C h e e k PAD s  s h al l  b e  l o c ate d  e n ti r e l y wi th i n  th e
r e s p i r ato r  fa c e p i e c e  wi th  al l  o th e r  PAD s  l o c ate d  e n ti r e l y o u ts i d e
th e  s e al  o f th e  r e s p i r a to r  fac e p i e c e .

8 . 2 . 2 . 5 . 3    T h r e e  ad d i ti o n al  PAD s  — l o c a te d  i n  th e  d r e s s i n g
a r e a,  th e  s ta ge  1  u n d r e s s  ar e a ,  a n d  th e  s ta ge  2  u n d r e s s  ar e a  —

s h a l l  b e  u s e d  to  c o n d u c t b ac kg r o u n d  s am p l i n g  an d  fo r  q u a l i ty
c o n tr o l  d u r i n g th e  tr i al .

8 . 2 . 2 . 5 . 4    T h e  te s t s u b j e c t s h a l l  d o n  th e  p r o te c ti ve  e n s e m b l e
a n d  r e s p i r ato r  i n  ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ‐
ti o n s  i n  an  ar e a l o c ate d  a way fr o m  th e  te s t c h a m b e r.  T h e  te s t

s u b j e c t s h al l  we a r  c l o th i n g  u n d e r  th e  C B RN  p r o te c ti ve  e n s e m ‐
b l e  as  specifed  b y th e  m an u fac tu r e r.  I f n o  u n d e r ga r m e n ts  a r e
specifed  o r  r e q u i r e d  b y th e  m an u fa c tu r e r,  th e  te s t s u b j e c t s h a l l

we ar  a s h o r t- s l e e ve  c o tto n  s h i r t a n d  s h o r ts  o r  u n d e r we ar.

8 . 2 . 2 . 5 . 5    Afte r  s e al i n g  th e  e n s e m b l e ,  th e  te s t s u b j e c t s h a l l
e n te r  th e  te s t c h am b e r  an d  th e  te s t c h a m b e r  s h al l  b e  s e a l e d .

8 . 2 . 2 . 5 . 6    T h e  te s t d u r ati o n  wi l l  b e  3 0  m i n u te s  i n  th e  c h a m b e r
wi th  a 5 - m i n u te  d e c o n ta m i n ati o n  p e r i o d .

8 . 2 . 2 . 5 . 7    T h e  s tar t o f th e  te s t,  i n  wh i c h  th e  te s t s u b j e c t e n te r s
th e  M I S T  c h am b e r,  s h al l  b e  i n i ti ate d  wi th i n  6 0  m i n u te s  o n c e

th e  e n s e m b l e  i s  r e m o ve d  fr o m  th e  c o n d i ti o n i n g e n vi r o n m e n t.

8 . 2 . 2 . 5 . 8  P h ys i c al  E x e rc i s e  Ro uti n e .

8 . 2 . 2 . 5 . 8 . 1    O n c e  th e  c h am b e r  c o n c e n tr ati o n  i s  e s tab l i s h e d ,
th e  te s t s u b j e c t( s )  s h a l l  p e r fo r m  th e  fo l l o wi n g  p h ys i c al  a c ti vi ty
p r o to c o l  an d  th e  c h am b e r  c o n c e n tr ati o n  s h a l l  r e m a i n  wi th i n

ac c e p tab l e  l i m i ts :

( 1 ) Wi th  b o th  h an d s ,  d r a g 7 0  kg  ( 1 5 4  l b )  h u m an  d u m m y fo r
1 0  m  ( 3 3  ft)  o ve r  a 1 5 -s e c o n d  p e r i o d .  S to p  a n d  r e s t fo r

1 5  s e c o n d s .  Re p e at e x e r c i s e  twi c e .
( 2 ) D u c k s q u at,  p i vo t r i g h t,  p i vo t l e ft,  s tan d .  Ro tate  o r i e n ta‐

ti o n  9 0  d e g r e e s  to  wi n d  s tr e am  b e twe e n  e ac h  r e p e ti ti o n .
Re p e at e x e r c i s e  twi c e  i n  e ac h  o r i e n tati o n  fo r  a to ta l  o f
1  m i n u te .

( 3 ) S tan d  e r e c t.  Wi th  a r m s  at s i d e s ,  b e n d  b o d y to  l e ft an d
r e tu r n ,  b e n d  b o d y fo r war d  a n d  r e tu r n ,  b e n d  b o d y to
r i gh t a n d  r e tu r n .  Ro tate  o r i e n ta ti o n  9 0  d e gr e e s  to  wi n d
s tr e am  b e twe e n  e a c h  r e p e ti ti o n .  Re p e a t e x e r c i s e  twi c e  i n

e ac h  o r i e n ta ti o n  fo r  a to tal  o f 1  m i n u te .
( 4 ) S tan d  e r e c t.  E x te n d  a r m s  o ve rh e a d  i n  th e  l ate r al  d i r e c ‐

ti o n ,  th e n  b e n d  e l b o ws .  E x te n d  ar m s  o ve rh e a d  i n  th e
fr o n ta l  d i r e c ti o n ,  th e n  b e n d  e l b o ws .  Ro tate  o r i e n ta ti o n
9 0  d e gr e e s  to  wi n d  s tr e am  b e twe e n  e ac h  r e p e ti ti o n .

Re p e at e x e r c i s e  twi c e  i n  e ac h  o r i e n tati o n  fo r  a to ta l  o f
1  m i n u te .

( 5 ) S tan d  e r e c t.  E x te n d  a r m s  p e r p e n d i c u l ar  to  th e  s i d e s  o f
to r s o .  Twi s t to r s o  l e ft a n d  r e tu r n ,  twi s t to r s o  r i gh t an d

r e tu r n .  Ro tate  o r i e n ta ti o n  9 0  d e g r e e s  to  wi n d  s tr e a m
b e twe e n  e ac h  r e p e ti ti o n .  Re p e a t e x e r c i s e  twi c e  i n  e a c h

o r i e n ta ti o n  fo r  a to tal  o f 1  m i n u te .
( 6 ) S tan d  e r e c t.  Re ac h  ar m s  ac r o s s  c h e s t c o m p l e te l y to

o p p o s i te  s i d e s .  Ro ta te  o r i e n tati o n  9 0  d e gr e e s  to  wi n d
s tr e am  b e twe e n  e a c h  r e p e ti ti o n .  Re p e a t e x e r c i s e  twi c e  i n
e a c h  o r i e n ta ti o n  fo r  a  to tal  o f 1  m i n u te .

( 7 ) C l i m b  two  s te p s  o f th e  l ad d e r  an d  to u c h  th e  c e i l i n g wi th
o n e  h a n d  ( u s e  al te r n a te  h an d s  e a c h  ti m e ) .  C l i m b  d o wn ,
s q u at,  an d  to u c h  th e  foor  wi th  b o th  h a n d s .  Re p e a t e x e r ‐
c i s e  th r e e  ti m e s  wi th i n  1  m i n u te .

( 8 ) C r awl  i n  p l a c e  fo r  1  m i n u te .  Ro ta te  o r i e n tati o n  9 0
d e gr e e s  to  wi n d  s tr e a m  e ve r y 1 5  s e c o n d s .

( 9 ) S i t o n  s to o l  ( fac i n g  wi n d )  an d  s l o wl y tu r n  h e a d  fr o m  s i d e
to  s i d e  b e twe e n  e x tr e m e  p o s i ti o n s  o n  e ac h  s i d e .  P au s e

m o m e n tar i l y at e ac h  e x tr e m e  p o s i ti o n  a n d  i n h al e .
Re p e at th e  e x e r c i s e  fo r  1  m i n u te .

( 1 0 ) S i t o n  s to o l  ( b a c k to  wi n d )  an d  s l o wl y m o ve  h e a d  u p  an d
d o wn .  P au s e  m o m e n tar i l y at e a c h  e x tr e m e  p o s i ti o n  an d
i n h al e .  Re p e a t th e  e x e r c i s e  fo r  1  m i n u te .

8 . 2 . 2 . 5 . 8 . 2    P h ys i c a l  ac ti vi ti e s  an d  r e s t p e r i o d s  s h al l  b e
p e r fo r m e d  i n  a  c h am b e r  l o c ati o n  th at p r o vi d e s  a n  u n o b s tr u c ‐

te d  e x p o s u r e  o f th e  p r o te c ti ve  e n s e m b l e  to  th e  r e q u i r e d  wi n d
s tr e am .

8 . 2 . 2 . 5 . 8 . 3    E ac h  p h ys i c al  a c ti vi ty an d  r e s t c yc l e  s h al l  b e
1 0  m i n u te s .  T h e  c yc l e  o f e x e r c i s e  an d  r e s t s h a l l  b e  c o m p l e te d  a

to ta l  o f th r e e  ti m e s ,  fo r  a to ta l  c h a m b e r  e x p o s u r e  o f
3 0  m i n u te s .  E a c h  e x e r c i s e  c yc l e  s h al l  c o n s i s t o f e i gh t 1 -m i n u te
ac ti vi ti e s  fo l l o we d  b y a 2 -m i n u te  r e s t ( s i tti n g )  p e r i o d .

8 . 2 . 2 . 5 . 8 . 4    T h e  te s t s u b j e c t s h al l  b e g i n  th e  frst r e p e ti ti o n  o f
e ac h  ac ti vi ty fa c i n g  th e  wi n d  s tr e am  an d  s h al l  r o tate  9 0  d e g r e e s

b e twe e n  e a c h  r e p e ti ti o n  u n ti l  th e  ti m e  fo r  th at e x e r c i s e  h a s
e n d e d .

8 . 2 . 2 . 5 . 8 . 5    Al l  p h ys i c a l  ac ti vi ti e s  s h al l  b e  a  fu l l  r an g e  o f m o ti o n
an d  p e r fo r m e d  a t a  m o d e r a te  s p e e d .

8 . 2 . 2 . 5 . 9  D e c o n tam i n ati o n  an d  Doffng.

8 . 2 . 2 . 5 . 9 . 1    Afte r  c o m p l e ti o n  o f th e  3 0 -m i n u te  M I S T  e x p o s u r e ,
th e  te s t s u b j e c ts  s h al l  m o ve  to  a  d e c o n ta m i n ati o n  ar e a  an d
r e m a i n  fo r  a t l e a s t 5  m i n u te s .  T h i s  ar e a  s h al l  b e  we l l  ve n ti l a te d

to  as s i s t i n  o ff- ga s s i n g o f th e  o u ts i d e  o f th e  e n s e m b l e .

8 . 2 . 2 . 5 . 9 . 2    I n  th e  d e c o n ta m i n ati o n  ar e a ,  al l  e x p o s e d  e n s e m b l e
s u r fac e s ,  i n c l u d i n g  th e  r e s p i r ato r,  b o o ts ,  g l o ve s ,  a n d  h e l m e ts ,

s h a l l  b e  wa s h e d  wi th  a l i q u i d  s o ap  s o l u ti o n .

( A)    I f th e  g ar m e n t i s  d e s i gn e d  fo r  we t d e c o n tam i n ati o n ,  i t
s h a l l  a l s o  b e  wa s h e d  wi th  th e  l i q u i d  s o a p  s o l u ti o n .

( B )    Al te r n ati ve  d e c o n tam i n ati o n  m e th o d s ,  s u c h  as  an  ai r
was h ,  s h a l l  b e  p e r m i tte d  i f th e  s e l e c te d  d e c o n tam i n a ti o n
m e th o d  c an  b e  d e m o n s tr ate d  to  r e m o ve  M e S  to  l e ve l s  th at d o

n o t r e s u l t i n  c o n ta m i n ati o n  o f th e  te s t s u b j e c ts  d u r i n g  th e  d o ff‐
i n g  o f th e  p r o te c ti ve  e n s e m b l e .

8 . 2 . 2 . 5 . 9 . 3    T h e  d e c o n ta m i n ate d  te s t s u b j e c t s h al l  m o ve  to  th e
frst s ta ge  u n d r e s s i n g r o o m  wh e r e  al l  r e m ai n i n g  i te m s  o f c l o th ‐
i n g ,  e x c e p t fo r  u n d e r c l o th e s ,  s h a l l  b e  d o ffe d  wi th i n  5  m i n u te s .

8 . 2 . 2 . 5 . 9 . 4    As  s o o n  a s  th e  ga r m e n t i s  u n s e al e d  an d  th e  PAD s
o n  th e  te s t s u b j e c t’ s  b o d y ar e  e x p o s e d  to  th e  am b i e n t atm o s ‐

p h e r e  i n  th e  frst s tag e  u n d r e s s i n g r o o m ,  th r e e  fr e s h  PAD s  s h a l l
b e  p l ac e d  n e a r  th e  te s t s u b j e c t to  d e te c t b a c kg r o u n d  M e S
c o n c e n tr ati o n s .

8 . 2 . 2 . 5 . 9 . 5    As  s o o n  a s  a l l  i te m s  o f c l o th i n g  e x c e p t th e  u n d e r ‐
we ar  a r e  r e m o ve d ,  th e  d e c o n ta m i n ate d  te s t s u b j e c t s h a l l

p r o c e e d  to  th e  s e c o n d  s tag e  u n d r e s s i n g r o o m  a n d  th e  b a c k‐
gr o u n d  PAD s  s h al l  b e  c o l l e c te d  an d  h a n d l e d  as  specifed  i n
8 . 2 . 2 . 5 . 9 . 7 .  T h e  e x p o s u r e  ti m e  fo r  th e  frst s tag e  u n d r e s s i n g

r o o m  b a c kg r o u n d  PAD s  s h al l  b e  r e c o r d e d .

8 . 2 . 2 . 5 . 9 . 6    Wh e n  th e  te s t s u b j e c t e n te r s  th e  s e c o n d  s tag e
u n d r e s s i n g  r o o m ,  th r e e  a d d i ti o n al  PAD s  s h al l  b e  p l ac e d  n e ar

th e  te s t s u b j e c t an d  th e  e x p o s u r e  PAD s  s h a l l  b e  r e m o ve d  fr o m
th e  te s t s u b j e c t’ s  b o d y.  B o th  th e  s e c o n d  s ta ge  u n d r e s s i n g r o o m

b a c kg r o u n d  PAD s  an d  th e  e x p o s u r e  PAD s  ta ke n  o ff th e  te s t
s u b j e c t’ s  b o d y s h a l l  b e  h an d l e d  as  specifed  i n  8 . 2 . 2 . 5 . 9 . 7 .  T h e
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e x p o s u r e  ti m e  fo r  th e  s e c o n d  s tag e  u n d r e s s i n g  r o o m  PAD s
s h a l l  b e  r e c o r d e d .

8 . 2 . 2 . 5 . 9 . 7    Wh e r e  a n  a d h e s i ve  i s  u s e d  o n  th e  b ac k o f th e
PAD s ,  e a c h  PAD  s h al l  b e  b a c ke d  wi th  a l u m i n u m  fo i l ,  p l a c e d  i n

i n d i vi d u a l  s e al e d  gl as s  vi a l s  wi th  a  n o n ab s o r b e n t l i d  l i n e r,  an d
r e m a i n  at r o o m  te m p e r a tu r e  o f 2 5 ° C  ±  3 ° C  ( 7 7 ° F  ±  5 ° F )  fo r

3 0  m i n u te s  ±  5  m i n u te s  i m m e d i ate l y afte r  e x p o s u r e .

8 . 2 . 2 . 6  PAD  Qualifcation  an d  An al ys i s .

8 . 2 . 2 . 6 . 1    T h e  u p ta ke  r a te  fo r  e a c h  l o t o f PAD s  s h a l l  b e  d e te r ‐
m i n e d  i n  ac c o r d an c e  wi th  8 . 2 . 2 . 6 . 2  u s i n g a  m i n i m u m  o f s e ve n

PAD s  s e l e c te d  r an d o m l y fr o m  th e  l o t.

8 . 2 . 2 . 6 . 2 *  M e as ure m e n t o f PAD  U p tak e  Rate .

8 . 2 . 2 . 6 . 2 . 1    T h e  PAD  u p ta ke  r ate  s h a l l  b e  m e a s u r e d  b y e x p o s ‐
i n g  PAD s  i n  a  s m a l l - s c a l e  c h am b e r  u n d e r  th e  fo l l o wi n g  c o n d i ‐
ti o n s :

( 1 ) T h e  c o n c e n tr ati o n  o f M e S  s h a l l  b e  1  m g/ m 3

±  0 . 5  m g / m 3 .
( 2 ) T h e  te m p e r atu r e  s h al l  b e  3 5 ° C  ±  2 ° C  ( 9 4 ° F  ±  4 ° F ) .
( 3 ) T h e  r e l a ti ve  h u m i d i ty s h a l l  b e  5 5  p e r c e n t ±  2 0  p e r c e n t.
( 4 ) T h e  fow o f M e S  i n  th e  humidifed  a i r  o r  n i tr o g e n  s h a l l

b e  a t a r a te  o f 1  c m / s e c  ±  0 . 2  c m / s e c  o ve r  th e  PAD .
( 5 ) T h e  e x p o s u r e  s h a l l  b e  c o n d u c te d  fo r  a p e r i o d  o f

3 0  m i n u te s  + 1 / –0  m i n u te s .

8 . 2 . 2 . 6 . 2 . 2    T h e  PAD  u p take  r a te  s h al l  b e  c a l c u l ate d  i n  ac c o r d ‐
an c e  wi th  th e  p r o c e d u r e s  p r o vi d e d  i n  8 . 2 . 2 . 6 . 4  T h e  a ve r a ge  o f

a l l  PAD  u p ta ke  r ate s  s h a l l  b e  c al c u l ate d  an d  u s e d  i n  th e  c al c u l a‐
ti o n  o f M e S  d o s ag e  o n  th e  te s t s u b j e c t PAD s .

8 . 2 . 2 . 6 . 3    Afte r  th e i r  i n i ti a l  3 0  m i n u te s  at r o o m  te m p e r a tu r e ,
th e  PAD s  s h a l l  b e  s u b j e c te d  to  o n e  o f th e  fo l l o wi n g  h a n d l i n g

an d  a n al ys i s  p r o c e d u r e s :

( 1 ) T h e  PAD s  s h a l l  b e  s to r e d  at a  c o l d  te m p e r atu r e  suffcient
to  p r e ve n t th e  m i g r ati o n  o f M e S  fr o m  th e  a d h e s i ve  u n ti l
e x tr ac ti o n  o r an a l ys i s .

( 2 ) T h e  PAD S  s h a l l  b e  e x tr ac te d  wi th i n  4  h o u r s .
( 3 ) T h e  ad s o r b e n t s h a l l  b e  r e m o ve d  an d  th e r m a l l y d e s o r b e d

wi th i n  4  h o u r s .

8 . 2 . 2 . 6 . 3 . 1    T h e  d e te r m i n a ti o n  o f a suffciently l o w te m p e r a‐
tu r e  th at p r e ve n ts  m i g r ati o n  o f M e S  fr o m  th e  a d h e s i ve  s h al l  b e

m a d e  b y e x p o s i n g 1 2  PAD s  s i m u l tan e o u s l y i n  th e  te s t c h a m b e r
i n  a ve r ti c al  p o s i ti o n  a t a c o n c e n tr ati o n  o f 1 0 0  m g / m 3  o f M e S
fo r  3 0  m i n u te s  + 5 / –0  m i n u te s .  Afte r  th i s  e x p o s u r e ,  th e  PAD s
s h a l l  e ac h  b e  c o ve r e d  i n  fo i l ,  p l ac e d  i n  s e a l e d  c o n tai n e r s ,  an d

s to r e d  at 2 5 ° C  ±  3 ° C  ( 7 7 ° F  ±  5 ° F )  fo r  3 0  m i n u te s  ±  5  m i n u te s .
F o u r  o f th e s e  PAD s  s h a l l  b e  p a c ke d  i n  d r y i c e  fo r  2 4  h o u r s ,  fo u r
p l a c e d  i n  th e  p r o p o s e d  c o l d  s to r ag e  te m p e r a tu r e  fo r  2 4  h o u r s ,

a n d  fo u r  e x tr ac te d  an d  a n al yz e d  wi th i n  4  h o u r s .  T h e  a ve r a ge
m a s s  a b s o r b e d  o n  th e  fo u r  PAD s  s to r e d  at th e  p r o p o s e d  c o l d
s to r ag e  te m p e r a tu r e  s h a l l  e q u al ,  wi th  9 5  p e r c e n t confdence,

th e  ave r ag e  m a s s  a b s o r b e d  o n  fo u r  PAD s  s to r e d  fo r  2 4  h o u r s  i n
d r y i c e  an d  th e  fo u r  PAD s  a n al yz e d  i m m e d i ate l y a fte r  e x p o s u r e .

8 . 2 . 2 . 6 . 3 . 2    Wh e r e  l i q u i d  e x tr ac ti o n  o f th e  s am p l e  PAD s  i s
p e r fo r m e d ,  th e  l i q u i d  e x tr a c ts  s h al l  b e  s to r e d  a t 0 ° C  to  4 ° C
( 3 2 ° F  to  3 9 ° F )  fo r  u p  to  1 4  d ays  fo l l o wi n g  th e i r  e x p o s u r e

b e fo r e  a n al ys i s .

8 . 2 . 2 . 6 . 4    T h e  a c tu al  M e S  vap o r  e x p o s u r e  c o n c e n tr a ti o n  an d
th e  ac tu a l  ti m e  o f e x p o s u r e  s h al l  b e  u s e d  to  d e te r m i n e  th e

u p take  r ate  fr o m  th e  fo l l o wi n g e q u a ti o n :

u m ACt= /

wh e r e :
u = th e  u p ta ke  r ate  i n  c m / m i n
m = th e  to tal  m a s s  o f M e S  m e as u r e d  o n  th e  PAD  i n  m g
A = th e  ave r ag e  ac ti ve  a r e a o f th e  PAD  i n  c m 2

Ct = th e  e x p o s u r e  va p o r  d o s ag e  i n  m g / m i n / c m 3

8 . 2 . 2 . 6 . 5    T h e  r an g e  o f th e  a n al yti c al  te c h n i q u e  s h a l l  b e  suff‐
cient to  m e a s u r e  th e  e x p e c te d  r an g e  o f M e S  d o s ag e  o n  th e  te s t
s u b j e c t PAD s .

8 . 2 . 2 . 6 . 5 . 1    Wh e n  l i q u i d  e x tr a c ti o n  i s  u s e d  as  th e  an al yti c al
te c h n i q u e ,  th e  c al i b r ati o n  c u r ve  u s e d  fo r  d e te r m i n i n g th e
e q u i p m e n t r e s p o n s e  to  M e S  s h al l  b e  e s tab l i s h e d  u s i n g  at l e as t
fo u r  M e S  c o n c e n tr ati o n  s ta n d a r d s  ac c o u n ti n g fo r  th e  p r o p e r
d e n s i ty o f th e  e x tr ac ti o n  s o l ve n t.

8 . 2 . 2 . 6 . 6    F o r  th e  te s t r e s u l ts  to  b e  c o n s i d e r e d  va l i d  fo r  a g i ve n
e n s e m b l e ,  n o  m o r e  th an  o n e  PAD  fr o m  e ac h  o f th e  b o d y
r e gi o n  l o c ati o n s  te s te d  ( i . e . ,  n o  m o r e  th a n  o n e  PAD  o u t o f a l l
r e p l i c ate s  fo r  an y p ar ti c u l ar  r e gi o n )  s h al l  b e  p e r m i tte d  to  b e
l o s t to  an a l ys i s .

8 . 2 . 2 . 7  C al c ul ati o n s .

8 . 2 . 2 . 7 . 1    T h e  d o s ag e  m e a s u r e d  b y e ac h  PAD  ( Ctinside,i)  s h al l  b e
d e te r m i n e d  u s i n g th e  a ve r a ge  u p take  r a te  d e te r m i n e d  fo r  th e

PAD  l o t u s e d  i n  th e  e val u a ti o n  o f a specifc  e n s e m b l e  u s i n g  th e
fo l l o wi n g  e q u ati o n :

Ct m u Ainside i i avg 

= /

wh e r e :
Ctinside,i = th e  M e S  va p o r  d o s ag e  a t th e  specifc  PAD  i n

m g / m i n / c m 3

mi = th e  M e S  va p o r  d o s ag e  a t th e  specifc  PAD  i n
m g / m i n / c m 3

uavg = th e  ave r ag e  u p take  o f th e  PAD  l o t i n  c m / m i n
A = th e  ave r ag e  ac ti ve  a r e a o f th e  PA i n  c m 2

8 . 2 . 2 . 7 . 1 . 1    T h e  p r o te c ti o n  fa c to r  at e ac h  PAD  l o c a ti o n  s h a l l  b e
c a l c u l ate d  u s i n g th e  fo l l o wi n g e q u a ti o n :

PF Ct Ct
i outside inside i
= /

.

wh e r e :
Ctoutside = a ve r a ge  o f c h am b e r  M e S  c o n c e n tr ati o n  r e ad i n gs  take n

d u r i n g  th e  te s t s u b j e c t e x p o s u r e  p e r i o d ,  d e te r m i n e d
fr o m  th e  m e a s u r e d  c h am b e r  va p o r  d o s ag e  o f th e  i n d i ‐
vi d u al  tr i al  o ve r  th e  e n ti r e  e x p o s u r e

8 . 2 . 2 . 7 . 1 . 2    Wh e r e  th e  m e a s u r e d  to tal  m as s  o f M e S  fo r  a  g i ve n
PAD  fal l s  b e l o w 3 0  n g,  th e  val u e  o f 3 0  n g  s h al l  b e  u s e d  fo r  th at
specifc  PAD .

8 . 2 . 2 . 7 . 2    Al l  r e s u l ts  fo r  e ac h  PAD  l o c ati o n  s h al l  b e  e x p r e s s e d
i n  te r m s  o f th e  l o c a l  p h ys i o l o g i c al  p r o te c ti ve  d o s a ge  fac to r

( PPDFi)  va l u e  a n d  s h al l  b e  c al c u l a te d  ac c o r d i n g  to  th e  fo l l o w‐
i n g  e q u ati o n :

 
[ 8 . 2 . 2 . 6 . 4 ]

 
[ 8 . 2 . 2 . 7 . 1 ]

 
[ 8 . 2 . 2 . 7 . 1 . 1 ]
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Local PPDF OSED PF
i i

 = ( )/ *25

wh e r e :
OSEDi = o n s e t o f s ym p to m s  e x p o s u r e  d o s a ge s

PF = p r o te c ti o n  fac to r

8 . 2 . 2 . 7 . 2 . 1 *    T h e  site-specifc  o n s e t o f s ym p to m s  e x p o s u r e
d o s ag e s  ( OSEDi)  fo r  e a c h  PAD  s h a l l  b e  b as e d  o n  ECt1 0 va l u e s  fo r

m u s ta r d  b l i s te r i n g / u l c e r ati o n  ac c o r d i n g  to  Tab l e  8 . 2 . 2 . 7 . 2 . 1 .

8 . 2 . 2 . 7 . 2 . 2    T h e  ave r ag e  l o c al  PPDF val u e s  at e ac h  PAD  l o c a‐
ti o n  fo r  a l l  s p e c i m e n s  te s te d  s h a l l  b e  c al c u l ate d .

8 . 2 . 2 . 7 . 3    A s ys te m i c  PPDF s h al l  al s o  b e  c al c u l a te d  fr o m  th e
PAD  d ata.  T h e  s ys te m i c  p r o te c ti o n  an al ys i s  s h a l l  u s e  th e

s ys te m i c  we i g h ti n g  b o d y r e g i o n  h a z a r d  an a l ys i s  val u e s  fr o m  th e
D e fe n c e  Re s e a r c h  E s tab l i s h m e n t’ s  “ F i n al  Re p o r t:  D e ve l o p m e n t

o f a S tan d a r d  Va p o u r  S ys te m s  Te s t to  As s e s s  th e  P r o te c ti o n
C ap ab i l i ty o f N B C  I n d i vi d u a l  P r o te c ti ve  E n s e m b l e s ”  a n d  th e
N a ti o n a l  Re s e a r c h  C o u n c i l ’ s  Technical Assessment of the Man-in-

Simulant Test Program to  c a l c u l ate  th e  s ys te m i c  p h ys i o l o g i c al
p r o te c ti ve  d o s a ge  fac to r  fo r  e a c h  e n s e m b l e  te s t ( PPDFsys) .  T h e
PPDFsys fo r  e ac h  s p e c i m e n  i s  c al c u l ate d  as  fo l l o ws ,  wh e r e  e a c h
o f th e  te r m s  i s  c al c u l a te d  u s i n g th e  i n fo r m ati o n  i n  Tab l e
8 . 2 . 2 . 7 . 3 :

PPDF dz ED dz ED PFsys i i i i ii
= ( ) ( )∑ ∑/ / / *

501 50

8 . 2 . 2 . 7 . 3 . 1    T h e  ave r ag e  PPDFsys fo r  al l  s p e c i m e n s  te s te d  s h a l l
b e  c al c u l a te d .

8 . 2 . 2 . 7 . 3 . 2 *    T h e  p r o te c ti o n  fac to r  PFi u s e d  i n  th e  c al c u l a ti o n
o f PPDFsys s h al l  b e  th e  ave r ag e  PF o f al l  PAD s  i n  a  specifc  b o d y
r e gi o n .

8 . 2 . 2 . 8  Re p o r t.

8 . 2 . 2 . 8 . 1    T h e  i n d i vi d u al  s p e c i m e n  a n d  a ve r a ge  l o c a l  PPDFi

va l u e s  fo r  e a c h  PAD  l o c ati o n  s h al l  b e  r e c o r d e d  an d  r e p o r te d .

 
[ 8 . 2 . 2 . 7 . 2 ]

 
[ 8 . 2 . 2 . 7 . 3 ]

Tab l e  8 . 2 . 2 . 7 . 2 . 1  Site-Specifc  O S E D  b y PAD  L o c ati o n

B o d y Re gi o n PAD  L o c ati o n

O S E D

( m g ×  m i n  ×  m − 3 )

H e a d / n e c k 1 ,  2 ,  3 ,  4 ,  5 ,  
6 ,  7 ,  8 ,  9

1 0 0

To r s o / b u tto c ks  
( e x c l u d i n g 
p e r i n e u m )

1 0 ,  1 1 ,  1 2 ,  
1 3 ,  2 4 ,  2 5 ,  

2 6 ,  2 7 ,  2 8

1 0 0

Ar m / h an d 1 4 ,  1 5 ,  1 6 ,  
1 7 ,  1 8 ,  1 9 ,  
2 0 ,  2 1 ,  2 2 ,  

2 3

5 0

L e g / fo o t 3 1 ,  3 2 ,  3 3 ,  
3 4 ,  3 5 ,  3 6

1 0 0

P e r i n e u m 2 9 ,  3 0 2 5

8 . 2 . 2 . 8 . 2    T h e  PPDFsys val u e  fo r  e a c h  s p e c i m e n  an d  th e  a ve r a ge
PPDFsys val u e  fo r  th e  e n s e m b l e  te s te d  s h al l  b e  r e c o r d e d  an d
r e p o r te d .

8 . 2 . 2 . 8 . 3    A s p r e a d s h e e t s h a l l  b e  p r e p a r e d  th at s h o ws  al l  th e
te s t m e as u r e m e n ts  an d  c al c u l a ti o n s ,  i n c l u d i n g  a t l e as t th e
fo l l o wi n g :

( 1 ) T h e  M e S  vap o r  e x p o s u r e  c o n c e n tr ati o n  fo r  PAD  l o t
qualifcation

( 2 ) T h e  e x p o s u r e  ti m e  u s e d  fo r  PAD  l o t qualifcation
( 3 ) T h e  m e a s u r e d  M e S  m a s s  fo r  e ac h  PAD  u s e d  fo r  PAD  l o t

qualifcation
( 4 ) E ac h  te s t s u b j e c t an d  th e  ave r ag e  PAD  u p take  r ate
( 5 ) T h e  m e a s u r e d  M e S  m as s  fo r  e ac h  PAD  u s e d  i n  th e  d r e s s ‐

i n g  r o o m ,  s tag e  1  u n d r e s s i n g r o o m ,  an d  s tag e  2  u n d r e s s ‐
i n g  r o o m

( 6 ) T h e  m e as u r e d  M e S  m as s  fo r  e ac h  PAD  p l ac e d  o n  th e
te s t s u b j e c t

( 7 ) T h e  c a l c u l ate d  vap o r  d o s a ge  fo r  e a c h  PAD  p l a c e d  o n  th e
te s t s u b j e c t

( 8 ) T h e  u n i q u e  n u m b e r  o r  o th e r  d e s i g n ati o n  o f th e  te s t
s u b j e c t

( 9 ) T h e  s i z e  o f th e  e n s e m b l e  an d  o th e r  e n s e m b l e  e l e m e n ts
as s i g n e d  to  th e  te s t s u b j e c t

( 1 0 ) T h e  specifc  b o d y m e a s u r e m e n ts  an d  c l o th i n g  s i z e s  o f
th e  te s t s u b j e c t

( 1 1 ) P h o to g r ap h s  a s  specifed  i n  8 . 2 . 2 . 4 . 4 . 5

8 . 2 . 2 . 9  I n te rp re tati o n .    T h e  ave r ag e  l o c al  PPDFi val u e s  at e a c h
PAD  l o c a ti o n  an d  th e  ave r ag e  PPDFsys val u e  s h a l l  b e  u s e d  to
d e te r m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 2 . 3  L i q u i d ti gh t I n te gri ty Te s ts .

8 . 2 . 3 . 1  L i q u i d ti gh t I n te gri ty Te s t O n e .

8 . 2 . 3 . 1 . 1  Ap p l i c ati o n .

8 . 2 . 3 . 1 . 1 . 1    T h i s  te s t m e th o d  s h al l  ap p l y to  a l l  g ar m e n t
e l e m e n ts ,  n o n e n c ap s u l a ti n g e n s e m b l e s ,  a n d  e n c ap s u l a ti n g

e n s e m b l e s .

8 . 2 . 3 . 1 . 1 . 2    Specifc  r e q u i r e m e n ts  fo r  th i s  te s t m e th o d  i n c l u d e
th e  fo l l o wi n g:

( 1 ) Al l  ar e a s  o f th e  m a n i ki n  b o d y c o ve r e d  b y th e  s p e c i m e n
b e i n g te s te d  s h al l  b e  e va l u a te d  fo r l i q u i d ti gh t i n te gr i ty.

( 2 ) T h e  confguration  an d  p l ac e m e n t o f th e  gl o ve  a n d  s l e e ve
i n te r fa c e  s h a l l  b e  th e  s am e  o n  b o th  ar m s .

( 3 ) I f o u te r  g l o ve s  a r e  wo r n  i n  c o n j u n c ti o n  wi th  g l o ve s
atta c h e d  to  th e  e n s e m b l e  o r  i f o u te r  b o o ts  ar e  wo r n  i n
c o n j u n c ti o n  wi th  g ar m e n t s o c ks  to  m e e t fo o t p r o te c ti o n

r e q u i r e m e n ts ,  th e s e  e l e m e n ts  s h a l l  n o t c o l l e c t l i q u i d .
( 4 ) Wh e r e  s o c ks  ar e  u s e d  as  p ar t o f an  e n c ap s u l ati n g  e n s e m ‐

b l e ,  i t s h al l  b e  p e r m i tte d  th a t te s ti n g  b e  p e r fo r m e d  o n
o n l y o n e  r e p r e s e n tati ve  o u te r  b o o t s tyl e  fo r  th e  e va l u a ti o n
o f th e  e n s e m b l e .

( 5 ) Specifc  r e q u i r e m e n ts  fo r  te s ti n g ga r m e n t e l e m e n ts ,
n o n e n c a p s u l ati n g  e n s e m b l e s ,  a n d  e n c ap s u l ati n g  e n s e m ‐

b l e s  a r e  s h o wn  i n  Tab l e  8 . 2 . 3 . 1 . 1 . 2 .

8 . 2 . 3 . 1 . 2  S am p l e  P re p arati o n .

8 . 2 . 3 . 1 . 2 . 1    S am p l e s  s h al l  b e  c o m p l e te  g ar m e n t e l e m e n ts  o r
c o m p l e te  e n s e m b l e s  wi th  g l o ve s ,  fo o twe ar,  h o o d s ,  an d ,  i f a p p l i ‐

c a b l e ,  r e s p i r a to r.

8 . 2 . 3 . 1 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .
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8 . 2 . 3 . 1 . 2 . 3    S am p l e s  fo r  C l as s  Typ e  R s h a l l  b e  c o n d i ti o n e d  a s
specifed  i n  8 . 1 . 1 0 .

8 . 2 . 3 . 1 . 3  S p e c i m e n s .

8 . 2 . 3 . 1 . 3 . 1    S p e c i m e n s  s h al l  b e  c o m p l e te  e n s e m b l e s  wi th  a l l
l aye r s  r e q u i r e d  fo r  th e  c o m p l i a n c e  o f th e  e n s e m b l e  as s e m b l e d .

8 . 2 . 3 . 1 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 2 . 3 . 1 . 3 . 3    T h e  s i z e  o f th e  g ar m e n t o r  e n s e m b l e  c o m p r i s i n g
th e  s p e c i m e n s  s h al l  b e  th e  s a m e  as  th e  m an i ki n  i n  te r m s  o f

c h e s t c i r c u m fe r e n c e ,  wai s t c i r c u m fe r e n c e ,  a n d  i n s e am  l e n g th
fo r  p r o p e r  ft o f th e  s p e c i m e n s  o n  th e  m an i ki n  i n  a c c o r d a n c e
wi th  th e  m an u fac tu r e r ’ s  s i z i n g s ys te m .

8 . 2 . 3 . 1 . 3 . 4    Wh e r e  th e  e n s e m b l e  o ffe r s  m u l ti p l e  typ e s  o f e x te r ‐
n a l  fttings,  e ac h  typ e  o f e x te r n al  ftting  s h al l  b e  i n s tal l e d  i n  th e

e n s e m b l e  p r i o r  to  te s ti n g .

8 . 2 . 3 . 1 . 3 . 5    Wh e r e  th e  e n s e m b l e  u ti l i z e s  th e  r e s p i r a to r  fac e ‐
p i e c e  as  th e  e n s e m b l e  vi s o r,  e a c h  s tyl e  o f th e  e n s e m b l e  s h al l  b e

te s te d  wi th  e a c h  s tyl e  o f th e  r e s p i r ato r  specifed  b y th e  m a n u ‐
fac tu r e r.

8 . 2 . 3 . 1 . 3 . 6    Wh e r e  s o c ks  ar e  u s e d  a s  p a r t o f th e  p r o te c ti ve
e n s e m b l e ,  i t s h a l l  b e  p e r m i tte d  th a t te s ti n g b e  p e r fo r m e d  o n

o n l y o n e  r e p r e s e n tati ve  o u te r  b o o t s tyl e  fo r  th e  e va l u ati o n  o f
th e  e n s e m b l e .

8 . 2 . 3 . 1 . 4  Ap p aratu s .    T h e  a p p ar atu s  an d  s u p p l i e s  fo r  te s ti n g
s h a l l  b e  th o s e  specifed  i n  AS T M  F 1 3 5 9 / F 1 3 5 9 M ,  Standard Test

Tab l e  8 . 2 . 3 . 1 . 1 . 2  Te s t D u rati o n  fo r L i q u i d  I n te gri ty Te s ti n g

L e ve l Ap p l i c ab i l i ty

Te s t
D urati o n

( m i n )

D u rati o n  i n
E ac h

O ri e n tati o n

U l tr ah i gh N F PA 1 9 9 1 6 0 1 5
H i g h N F PA 1 9 9 2 ;  

N F PA 1 9 9 4  C l as s  1 ,  
C l a s s  2 ,  a n d  C l as s  2 R

2 0 5

M o d e r a te N F PA 1 9 9 4  C l as s  3  
an d  C l as s  3 R

8 2

L o w N F PA 1 9 9 4  C l a s s  4 4 1

Tab l e  8 . 2 . 2 . 7 . 3  E D 5 0i Val u e s  b y PAD  an d  B o d y L o c ati o n

B o d y Re gi o n  i fo r
B RH A M o d e l

PAD s  M ap p e d  to  T h i s  Re gi o n
( Ave rage  D o s age  fro m  E ac h  PAD ,

T h e n  C al c u l ate  P Fi)

Are a o f B o d y

Re gi o n  (dzi,  c m 2 )

E D 5 0i fo r S e ve re

E ffe c ts  ( VX)  fo r
B o d y Re gi o n  ( m g/

I n di vi d u al )

S c al p 1 ,  2 3 5 0 0 . 7 6
E a rs 5 ,  6 5 0 0 . 4 6
F ac e ,  c h e e ks ,  a n d  

n e c k
3 ,  4 ,  7 ,  8 3 0 0 0 . 4 8

C h i n  an d  n e c k 7 ,  8 2 0 0 0 . 3 6
N a p e 9 1 0 0 1 . 7 2
C h e s t/ ab d o m e n 1 0 ,  1 1 ,  1 2 ,  1 3 2 8 5 8 2 . 2 3
B ac k 2 4 ,  2 5 ,  2 6 ,  2 7 2 5 4 0 2 . 6 5
Ax i l l ae 1 4 ,  1 5 2 0 0 2 . 0 7
U p p e r  a r m  m e d i al 1 6 ,  1 7 4 8 8 2 . 8
U p p e r  a r m  l ate r al 1 8 ,  1 9 7 0 6 6 . 5 7
E l b o w fo l d 1 6 ,  1 7 ,  1 8 ,  1 9 ,  2 0 ,  2 1 5 0 2 . 0 9
E l b o w 1 6 ,  1 7 ,  1 8 ,  1 9 ,  2 0 ,  2 1 5 0 2 . 2 5
F o re a r m  e x te n s o r 2 0 ,  2 1 4 8 7 2 . 8
F o re a r m  fexor 2 0 ,  2 1 7 0 6 6 . 5 7
H a n d s  d o r s u m 2 2 ,  2 3 2 0 0 2 . 9 1
H a n d s  p al m ar 2 2 ,  2 3 2 0 0 9 . 2 4
B u tto c ks 2 6 ,  2 7 9 5 3 4 . 2 6
G r o i n 2 8 3 0 0 1 . 2 2
S c r o tu m 2 9 ,  3 0 2 0 0 0 . 1 1
T h i gh  an te r i o r 3 1 ,  3 2 2 8 4 5 6 . 5 7
T h i gh  p o s te r i o r 3 1 ,  3 2 1 4 2 2 4 . 2 6
Kn e e 3 1 ,  3 2 ,  3 3 ,  3 4 2 0 0 7 . 1 4
P o p l i te a l  s p a c e  

( b ac k o f kn e e s )
3 1 ,  3 2 ,  3 3 ,  3 4 1 0 0 2 . 0 9

S h i n s 3 3 ,  3 4 1 8 9 7 6 . 5 7
C al ve s 3 3 ,  3 4 9 4 8 2 . 8
F e e t d o r s u m 3 5 ,  3 6 5 0 0 6 . 6
F e e t p l an tar 3 5 ,  3 6 3 0 0 7 . 1 4
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Method for Liquid Penetration Resistance of Protective Clothing or
Protective Ensembles Under a Shower Spray While on a Manikin.

8 . 2 . 3 . 1 . 5  P ro c e d u re .

8 . 2 . 3 . 1 . 5 . 1    L i q u i d ti g h t i n te gr i ty te s ti n g  o f g ar m e n ts  s h al l  b e
c o n d u c te d  i n  ac c o r d a n c e  wi th  P r o c e d u r e  A o f AS T M  F 1 3 5 9 /

F 1 3 5 9 M ,  Standard Test Method for Liquid Penetration Resistance of
Protective Clothing or Protective Ensembles Under a Shower Spray

While on a Manikin,  wi th  th e  fo l l o wi n g modifcations:

( 1 ) N o  p r o vi s i o n s  fo r  ga r m e n ts  wi th  a  p ar ti a l  b ar r i e r  l aye r
s h a l l  b e  al l o we d .

( 2 ) T h e  m e th o d  u s e d  fo r  m o u n ti n g  th e  m an i ki n  i n  th e  s p r a y
c h a m b e r  s h al l  n o t i n te r fe r e  wi th  th e  wa te r  s p r a y.

( 3 ) At th e  e n d  o f th e  l i q u i d  s p r ay e x p o s u r e  p e r i o d ,  e x c e s s
l i q u i d  s h al l  b e  r e m o ve d  fr o m  th e  s u r fa c e  o f th e  s p e c i m e n .

8 . 2 . 3 . 1 . 5 . 2    T h e  s p e c i m e n  s h al l  b e  i n s p e c te d  wi th i n  5  m i n u te s
o f th e  e n d  o f th e  l i q u i d  s p r ay e x p o s u r e  p e r i o d  fo r  e vi d e n c e  o f

l i q u i d  p e n e tr ati o n .

8 . 2 . 3 . 1 . 5 . 3    Wh e r e  o u te r  gl o ve s  an d  o u te r  b o o ts  ar e  u s e d  a s
p ar t o f th e  e n s e m b l e ,  th e  i n te r i o r  o f th e  o u te r  gl o ve s  o r  o u te r

b o o ts  s h al l  b e  i n s p e c te d  to  d e te r m i n e  i f c o l l e c ti o n  o f l i q u i d  h a s
o c c u r r e d .

8 . 2 . 3 . 1 . 6  Re p o r t.    A d i a gr a m  s h a l l  b e  p r e p ar e d  fo r  e a c h  te s t
th a t identifes  th e  l o c a ti o n s  o f a n y l i q u i d  l e akag e  as  d e te c te d  o n
th e  l i q u i d -a b s o r p ti ve  g ar m e n t i n s i d e  th e  s p e c i m e n  o r  o n  th e

i n te r i o r  s u r fac e  o f th e  s p e c i m e n .

8 . 2 . 3 . 1 . 7  I n te rp re tati o n .

8 . 2 . 3 . 1 . 7 . 1    E vi d e n c e  o f l i q u i d  o n  th e  l i q u i d -ab s o r p ti ve
g ar m e n t i n s i d e  th e  s p e c i m e n  o r  o n  th e  i n te r i o r  s u r fac e  o f th e

e n c a p s u l ati n g  o r  n o n e n c a p s u l ati n g  e n s e m b l e  a s  d e te r m i n e d  b y
vi s u al ,  ta c ti l e ,  o r  a b s o r b e n t to we l i n g s h a l l  c o n s ti tu te  fai l u r e  o f

th e  s p e c i m e n .

( A)    F o r  N F PA 1 9 9 2  g ar m e n t e l e m e n ts ,  e vi d e n c e  o f l i q u i d  o n
th e  l i q u i d -a b s o r p ti ve  g ar m e n t s h al l  c o n s ti tu te  a fai l u r e .  T h e

p r e s e n c e  o f l i q u i d  i n s i d e  th e  s p e c i m e n  g ar m e n t o r  o n  th e  i n te ‐
r i o r  s u r fa c e  o f th e  s p e c i m e n  g ar m e n t e x te n d i n g  g r e ate r  th a n

2  i n .  ( 5 0  m m )  fr o m  th e  l e a d i n g e d g e  o f th e  c o at b o tto m ,  c o a t
s l e e ve  e n d s ,  o r  p an t l e g  e n d s  s h a l l  c o n s ti tu te  a  fai l u r e .

8 . 2 . 3 . 1 . 7 . 2    F o r  th e  g l o ve  a n d  fo o twe ar  p ar ts  o f e n s e m b l e s  th a t
c o n s i s t o f m u l ti p l e  s e p a r ate  l aye r s ,  a c c u m u l a ti o n  o f l i q u i d
b e twe e n  an y l a ye r s  s h al l  c o n s ti tu te  fai l u r e .

8 . 2 . 3 . 2  L i q u i d ti gh t I n te gri ty Te s t Two .

8 . 2 . 3 . 2 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  ap p l y to  g l o ve s .

8 . 2 . 3 . 2 . 2  S am p l e s .

8 . 2 . 3 . 2 . 2 . 1    S am p l e s  s h al l  b e  wh o l e  g l o ve s  wi th  al l  l aye r s  th at
ar e  r e q u i r e d  fo r  th e  c o m p l i an c e  o f th e  e l e m e n t as s e m b l e d .

8 . 2 . 3 . 2 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2
afte r  th e  c o n d i ti o n i n g  specifed  i n  th e  modifcations.

8 . 2 . 3 . 2 . 3  S p e c i m e n s .

8 . 2 . 3 . 2 . 3 . 1    S p e c i m e n s  s h al l  b e  wh o l e  g l o ve s  wi th  al l  l a ye r s  th at
ar e  r e q u i r e d  fo r  th e  c o m p l i an c e  o f th e  e l e m e n t as s e m b l e d .

8 . 2 . 3 . 2 . 3 . 2    At l e as t 1 0  s p e c i m e n s  s h al l  b e  te s te d .

8 . 2 . 3 . 2 . 4  P ro c e d u re .    L i q u i d ti gh t i n te gr i ty te s ti n g  o f g l o ve s
an d  fo o twe ar  s h a l l  b e  c o n d u c te d  i n  ac c o r d an c e  wi th  AS T M

D 5 1 5 1 ,  Standard Test Method for Detection of Holes in Medical
Gloves,  wi th  th e  fo l l o wi n g modifcations:

( 1 ) T h e  s u r fa c e  te n s i o n  o f th e  wate r  u s e d  i n  te s ti n g s h al l  b e
3 4  d yn e s / c m  ±  2  d yn e s / c m  ( 3 2  N / m  ±  2  N / m ) .

( 2 ) A suffcient a m o u n t o f s u r fac ta n t- tr e a te d  wate r  s h a l l  b e
a d d e d  to  th e  s p e c i m e n  s o  th a t th e  wate r  i s  wi th i n  2 5  m m

( 1  i n . )  o f th e  e d g e  o f th e  g l o ve  o p e n i n g .
( 3 ) T h e  s u r fa c ta n t-tr e ate d  wa te r  s h al l  r e m ai n  i n  th e  s p e c i m e n

fo r  a p e r i o d  o f 1  h o u r  + 5 / –0  m i n u te s .
( 4 ) O b s e r vati o n s  fo r  l e a ka ge  s h a l l  b e  p e r fo r m e d  a t th e  e n d  o f

th e  te s t p e r i o d .
( 5 ) B l o tti n g p ap e r  s h al l  b e  p e r m i tte d  fo r  u s e  i n  d e te r m i n i n g

th at l i q u i d  l e akag e  h as  o c c u r r e d .

8 . 2 . 3 . 2 . 5  Re p o r t.    O b s e r vati o n s  o f wate r  l e akag e  s h al l  b e
r e c o r d e d  an d  r e p o r te d  b y specifc  a r e a o n  th e  te s t s p e c i m e n .

8 . 2 . 3 . 2 . 6  I n te rp re tati o n .    An y e vi d e n c e  o f wate r  l e a ka ge  a s
d e te r m i n e d  b y vi s u al ,  tac ti l e ,  o r  a b s o r b e n t b l o tti n g  s h al l  c o n s ti ‐

tu te  fai l u r e  o f th e  s p e c i m e n .

8 . 2 . 3 . 3  L i q u i d ti gh t I n te gri ty Te s t T h re e .

8 . 2 . 3 . 3 . 1  Ap p l i c ati o n .

8 . 2 . 3 . 3 . 1 . 1    T h i s  te s t m e th o d  s h al l  ap p l y to  fo o twe ar.

8 . 2 . 3 . 3 . 2  S am p l e s .

8 . 2 . 3 . 3 . 2 . 1    S am p l e s  s h al l  b e  wh o l e  fo o twe a r  wi th  a l l  l a ye r s  th a t
ar e  r e q u i r e d  fo r  th e  c o m p l i an c e  o f th e  e l e m e n t as s e m b l e d .

8 . 2 . 3 . 3 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2
afte r  th e  c o n d i ti o n i n g  specifed  i n  th e  modifcations.

8 . 2 . 3 . 3 . 3  S p e c i m e n s .

8 . 2 . 3 . 3 . 3 . 1    S p e c i m e n s  s h a l l  b e  wh o l e  fo o twe ar  wi th  a l l  l aye r s
th a t ar e  r e q u i r e d  fo r  th e  c o m p l i a n c e  o f th e  e l e m e n t a s s e m b l e d .

8 . 2 . 3 . 3 . 3 . 2    At l e as t 3  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 2 . 3 . 3 . 4  P ro c e d u re .

8 . 2 . 3 . 3 . 4 . 1    F o o twe ar  fu n c ti o n al i ty s h a l l  b e  d e te r m i n e d  b y fex‐
ing  th e  s p e c i m e n  fo r  1 0 0 , 0 0 0  c yc l e s  p e r fo r m e d  i n  a c c o r d a n c e
wi th  Ap p e n d i x  B  o f F I A 1 2 0 9 ,  Whole Shoe Flex,  wi th  th e  fo l l o wi n g
modifcations:

( 1 ) Wate r  s h a l l  n o t b e  u s e d .
( 2 ) T h e  fex  s p e e d  s h a l l  b e  6 0  ±  2  c yc l e s  p e r  m i n u te .
( 3 ) Al te r n a ti ve  fexing  e q u i p m e n t s h a l l  b e  p e r m i tte d  to  b e

u s e d  i f i t m e e ts  th e  fo l l o wi n g c r i te r i a :

( a) I t p r o vi d e s  th e  an g l e  o f fex  as  d e s c r i b e d  i n  F I A
1 2 0 9 .

( b ) I t i s  c a p ab l e  o f a  fex  s p e e d  o f 6 0  ±  2  c yc l e s  p e r
m i n u te .

( c ) I t p r o vi d e s  a  m e a n s  o f s e c u r i n g  th e  fo o twe a r  d u r i n g
fexing.

8 . 2 . 3 . 3 . 4 . 2    Afte r  fexing,  s p e c i m e n s  s h al l  th e n  b e  e x a m i n e d
fo r  e vi d e n c e  o f s e am  s e p ar a ti o n  o r  c o m p o n e n t b r e akag e .  T h e

o u te r  s o l e  s h a l l  b e  e x a m i n e d  fo r  e vi d e n c e  o f s o l e  s e p a r ati o n .
S e p a r ati o n  o c c u r r i n g i n  th i s  te s t s h al l  b e  r e c o r d e d  an d  r e p o r ‐
te d  i f i t i s  a t l e as t 1 . 4  m m  ×  1 8  m m  ( 0 . 0 5  i n .  ×  0 . 7  i n . )  i n  a n y

o r i e n ta ti o n .

8 . 2 . 3 . 3 . 4 . 3    Afte r  fexing  an d  o b s e r vati o n  o f s e p ar ati o n ,  th e
fo o twe ar  s p e c i m e n  s h al l  b e  m a r ke d  wi th  a  wate r  h e i g h t l i n e  o n

th e  e x te r i o r  a t a h e i gh t o f 7 5  m m  ( 3  i n . )  b e l o w th e  h e i g h t o f
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th e  b o o t as  defned  i n  6 . 1 . 5 . 4  b u t n o  l o we r  th a n  1 2 5  m m  ( 5  i n . )
wh e r e  m e a s u r e d  u p  fr o m  th e  c e n te r  o f th e  i n s o l e  at th e  h e e l .

T h e  m e a s u r e m e n t s h al l  b e  m ad e  o n  th e  i n te r i o r  an d  tr a n s fe r ‐
r e d  to  th e  e x te r i o r.  P l a i n  wh i te  p a p e r  to we l i n g  s h al l  b e  p l ac e d
i n s i d e  th e  fo o twe a r  s p e c i m e n  s u c h  th at th e  p ap e r  to we l i n g i n ti ‐

m a te l y c o n tac ts  al l  a r e as  i n s i d e  th e  fo o twe a r  s p e c i m e n  to  a t
l e as t th e  wate r  h e i gh t l i n e .  T h e  fo o twe ar  s p e c i m e n  s h a l l  th e n
b e  p l ac e d  i n  a  c o n tai n e r  th at al l o ws  i ts  i m m e r s i o n  i n  tap  wa te r ‐

th at i s  tr e ate d  wi th  a d ye  a n d  a s u r fac tan t th at a c h i e ve s  a
s u r fac e  te n s i o n  o f 3 5  d yn e s / c m  ±  5  d yn e s / c m ,  to  th e  wate r
h e i g h t l i n e .

8 . 2 . 3 . 3 . 4 . 4    Afte r  2  h o u r s  ±  1 0  m i n u te s ,  th e  p ap e r  to we l i n g
s h a l l  b e  r e m o ve d  a n d  e x am i n e d  fo r  e vi d e n c e  o f l i q u i d  l e akag e .

T h e  te s t s p e c i m e n  s h al l  al s o  b e  r e e x am i n e d  fo r  e vi d e n c e  o f s o l e
s e p ar ati o n  o r  s e a m  s e p ar ati o n .

8 . 2 . 3 . 3 . 4 . 5    F o o twe ar  n o t r e m ai n i n g  fu n c ti o n a l  a fte r  fexing
s h a l l  b e  r e c o r d e d  an d  r e p o r te d  as  a fai l u r e  fo r  th e  te s te d  s p e c i ‐

m e n .  T h e  ap p e ar a n c e  o f an y l i q u i d  o n  th e  r e m o ve d  p ap e r
to we l i n g  s h al l  b e  r e c o r d e d  an d  r e p o r te d  as  a  fai l u r e  fo r  th e

te s te d  s p e c i m e n .  O n e  o r  m o r e  fo o twe ar  s p e c i m e n s  fai l i n g  th i s
te s t s h a l l  c o n s ti tu te  fai l i n g  p e r fo r m an c e .

8 . 2 . 3 . 3 . 5  Re p o r t.    O u te r  s o l e  s e p a r ati o n  o r  th e  ap p e ar a n c e  o f
wate r  l e akag e  o n  th e  r e m o ve d  p ap e r  to we l i n g s h al l  b e  r e c o r d e d
an d  r e p o r te d  a s  fai l u r e  fo r  th e  te s te d  s p e c i m e n .

8 . 2 . 3 . 3 . 6  I n te rp re tati o n .    O n e  o r  m o r e  fo o twe a r  s p e c i m e n s
fa i l i n g th i s  te s t s h a l l  c o n s ti tu te  fai l i n g  p e r fo r m an c e .

8 . 2 . 4  P ar ti c l e  I n ward  L e ak age  Te s t.

8 . 2 . 4 . 1  Ap p l i c ati o n .    T h i s  te s t s h a l l  ap p l y to  C l as s  4  an d
C l a s s  4 R e n s e m b l e s .

8 . 2 . 4 . 2  S am p l e s .

8 . 2 . 4 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  c o m p l e te  e n s e m ‐
b l e s  an d  i n c l u d e  th e  r e s p i r a to r  wh e r e  th e  e n s e m b l e  u ti l i z e s  th e
r e s p i r a to r  fa c e p i e c e  as  th e  e n s e m b l e  vi s o r.

8 . 2 . 4 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  at 2 1 ° C  ±  6 ° C  an d
5 0  p e r c e n t ±  3 0  p e r c e n t RH  fo r  at l e as t 4  h o u r s .

8 . 2 . 4 . 2 . 3    S am p l e s  fo r  C l as s  4 R s h al l  b e  c o n d i ti o n e d  as  s p e c i ‐
fed  i n  8 . 1 . 1 0 .

8 . 2 . 4 . 3  S p e c i m e n s .

8 . 2 . 4 . 3 . 1    T h e  s p e c i m e n  s h a l l  b e  a  c o m p l e te  e n s e m b l e  wi th
gl o ve s  a n d  fo o twe ar  a n d  s h a l l  i n c l u d e ,  i f ap p l i c ab l e ,  th e  r e s p i r a‐

to r.

8 . 2 . 4 . 3 . 2    Wh e r e  th e  e n s e m b l e  u ti l i z e s  th e  r e s p i r a to r  fac e p i e c e
a s  th e  e n s e m b l e  vi s o r,  th e  e n s e m b l e  s h a l l  b e  te s te d  wi th  e a c h

typ e  o r  m o d e l  o f th e  r e s p i r ato r  specifed  b y th e  m an u fac tu r e r.

8 . 2 . 4 . 3 . 3    A m i n i m u m  o f fo u r  s p e c i m e n s  s h a l l  b e  te s te d  an d  a
m i n i m u m  o f two  te s t s u b j e c ts  s h al l  b e  u s e d .

8 . 2 . 4 . 3 . 4    Wh e r e  th e  e n s e m b l e  h as  m u l ti p l e  typ e s  o f e x te r n al
fttings,  e ac h  typ e  o f e x te r n al  ftting  s h a l l  b e  p r e s e n t o n  e a c h
s p e c i m e n  at th e  ti m e  o f te s ti n g .

8 . 2 . 4 . 3 . 5    S p e c i m e n s  s h al l  ft o r  b e  ad j u s ta b l e  to  ft th e  s e l e c te d
te s t s u b j e c ts  i n  ac c o r d an c e  wi th  th e  s i z i n g  p r o vi s i o n s  p r o vi d e d

b y th e  m an u fa c tu r e r  th at ar e  specifc  to  e a c h  e l e m e n t.

8 . 2 . 4 . 3 . 6    N o n e  o f th e  c o m p o n e n ts  to  b e  te s te d  s h a l l  h ave  b e e n
p r e vi o u s l y s u b j e c te d  to  p ar ti c l e  i n war d  l e akag e  te s ti n g .

8 . 2 . 4 . 3 . 7    U n d e r c l o th i n g an d  s o c ks  s h a l l  b e  p e r m i tte d  to  b e
r e u s e d ,  p r o vi d e d  th e y h a ve  b e e n  l a u n d e r e d  wi th  a d e te r g e n t
th a t h a s  b e e n  d e m o n s tr a te d  n o t to  c a u s e  i n te r fe r e n c e  wi th  th e

a n al yti c al  m e th o d .

8 . 2 . 4 . 3 . 8    Wh e r e  s o c ks  a r e  u s e d  a s  p ar t o f th e  p r o te c ti ve
e n s e m b l e ,  i t s h a l l  b e  p e r m i tte d  th a t te s ti n g  b e  p e r fo r m e d  o n

o n l y o n e  r e p r e s e n tati ve  o u te r  b o o t s tyl e  fo r  th e  e va l u ati o n  o f
th e  e n s e m b l e .

8 . 2 . 4 . 4  Ap p aratus .

8 . 2 . 4 . 4 . 1    T h e  te s t s h al l  b e  c o n d u c te d  i n  a c h am b e r  l ar g e
e n o u gh  to  c o n d u c t te s ti n g  o n  a t l e as t o n e  te s t s u b j e c t.

8 . 2 . 4 . 4 . 2    T h e  te s t c h am b e r  s h al l  h a ve  a s ys te m  c ap a b l e  o f
p r o vi d i n g a s tab l e ,  u n i fo r m  airfow d i r e c te d  a t th e  te s t s u b j e c t.

8 . 2 . 4 . 4 . 3    T h e  te s t c h am b e r  s h al l  p r e ve n t signifcant a e r o s o l
c o n tac t wi th  a n y ar e a s  o f th e  fa c i l i ty n o t i n te n d e d  as  e x p o s u r e

a r e as  to  p r e ve n t c o n tam i n a ti o n .

8 . 2 . 4 . 4 . 4    T h e  te s t c h am b e r  s h a l l  h ave  a n  a e r o s o l  g e n e r ato r
c a p ab l e  o f m ai n tai n i n g  th e  ae r o s o l  m as s  c o n c e n tr ati o n  as  s p e c i ‐
fed  i n  th e  p r o c e d u r e .

8 . 2 . 4 . 4 . 5    T h e  c h al l e n ge  a e r o s o l  s h a l l  b e  a c o m b i n ati o n  o f
am o r p h o u s  s i l i c a,  5 0  p e r c e n t b y we i g h t;  te tr a e th yl e n e  g l yc o l ,
4 2  p e r c e n t b y we i g h t;  u r a n i n e ,  6  p e r c e n t b y we i g h t;  an d  ti n o ‐

p al ,  2  p e r c e n t b y we i g h t.

8 . 2 . 4 . 4 . 6    Te s t s u b j e c ts  s h al l  we ar  a  close-ftting,  o n e - o r
m u l ti p l e -p i e c e  fu l l - b o d y i n d i c a to r  g ar m e n t m a d e  o f b l ac k

s yn th e ti c  m a te r i al  th at i s  s i z e d  to  th e  i n d i vi d u al  te s t s u b j e c t.
T h e  i n d i c ato r  g ar m e n t s h al l  b e  c l e an  an d  fr e e  o f vi s i b l e  l i n t,  to

th e  e x te n t p r ac ti c ab l e ,  p r i o r  to  d o n n i n g  b y th e  te s t s u b j e c t.

8 . 2 . 4 . 4 . 7    Vi s u al  i n s p e c ti o n  o f th e  te s t s u b j e c t we ar i n g th e  i n d i ‐
c a to r  g ar m e n t s h a l l  b e  p e r fo r m e d  u n d e r  i l l u m i n ati o n  b y b l ac k

l i g h t i n  a d ar k r o o m  afte r  doffng  th e  c an d i d ate  ga r m e n ts .
I n s p e c ti o n  s h a l l  b e  p e r fo r m e d  wh i l e  th e  te s t s u b j e c t i s  fu l l y i l l u ‐

m i n ate d  b y b l a c k l i gh t wi th  a wave l e n g th  o f 3 6 5  n m .

8 . 2 . 4 . 4 . 8    A s e p a r ate  h an d h e l d  b l ac k l i gh t wi th  a wa ve l e n gth  o f
3 6 5  n m  a n d  an  i n te n s i ty o f 1 2 0 0  µ W/ c m 2  at 3 8 0  n m  s h a l l  b e

u s e d  to  i n s p e c t ar e a s  wh e r e  th e  p r e s e n c e  o f fuorescent p ar ti ‐
c l e s  m i gh t b e  u n c l e ar.

8 . 2 . 4 . 4 . 9    A 3 5  m m  c am e r a o r  d i gi ta l  e q u i val e n t wi th  th e
ap p r o p r i a te  c a p ab i l i ti e s  a n d  s e tti n g s  fo r  taki n g  p h o to g r ap h s

u n d e r  U V l i g h t s h al l  b e  p r o vi d e d  fo r  d o c u m e n ti n g th e  vi s u al
c o n d i ti o n  o f th e  te s t s u b j e c t b e fo r e  an d  afte r  e x p o s u r e  to  th e
ae r o s o l .

8 . 2 . 4 . 4 . 1 0    T h e  te s t fac i l i ty s h al l  h ave  s e p a r ate  g ar m e n t s to r ag e ,
d o n n i n g ,  doffng,  a n d  c o n tr o l  r o o m  ar e a s  to  p r e ve n t c o n tam i ‐

n a ti o n .

8 . 2 . 4 . 4 . 1 1    Al l  te s t s u b j e c ts  s h al l  h a ve  a  m e d i c a l  d o c to r ’ s  certif‐
cate  i s s u e s  wi th i n  1 2  m o n th s  p r i o r  to  te s ti n g  th at s u b s ta n ti ate s

th e y ar e  m e d i c a l l y a n d  p h ys i c al l y s u i tab l e  to  p e r fo r m  th e s e  te s ts
wi th o u t d an g e r  to  th e m s e l ve s .

8 . 2 . 4 . 4 . 1 2    Te s t s u b j e c ts  s h a l l  b e  fa m i l i ar  wi th  th e  u s e  o f c h e m i ‐
c a l  p r o te c ti ve  e n s e m b l e s  a n d  wi th  th e  s e l e c te d  r e s p i r ato r.

8 . 2 . 4 . 4 . 1 3    T h e  te s t s u b j e c t s h a l l  b e  identifed  b y a u n i q u e
n u m b e r  o r  o th e r  d e s i gn a ti o n .

8 . 2 . 4 . 4 . 1 4    T h e  te s t s u b j e c t’ s  b o d y m e a s u r e m e n ts  an d  c l o th i n g
s i z e s  s h al l  b e  take n  an d  s h al l  i n c l u d e ,  b u t n o t b e  l i m i te d  to ,  th e
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s u b j e c t’ s  h e i gh t,  we i gh t,  n e c k c i r c u m fe r e n c e ,  c h e s t c i r c u m fe r ‐
e n c e ,  wa i s t c i r c u m fe r e n c e ,  s l e e ve  l e n g th ,  i n s e am ,  gl o ve  s i z e ,

s h o e  s i z e ,  a n d  fac e p i e c e  s i z e .

8 . 2 . 4 . 5  P ro c e d u re .

8 . 2 . 4 . 5 . 1    T h e  te s t c h am b e r  s h al l  b e  s tab i l i z e d  wi th  th e  fo l l o w‐
i n g c o n d i ti o n s :

( 1 ) Ave r ag e  wi n d  s p e e d  s h al l  b e  4 . 8  kp h  ±  3 . 2  kp h  ( 3  m p h
±  2  m p h )  at th e  te s t s u b j e c t l o c ati o n .

( 2 ) Te m p e r atu r e  s h al l  b e  2 1 ° C  ±  2 ° C  ( 7 0 ° F  ±  5 ° F ) .
( 3 ) Re l ati ve  h u m i d i ty s h al l  b e  4 5  p e r c e n t ±  1 5  p e r c e n t.
( 4 ) Ave r ag e  a e r o s o l  c o n c e n tr ati o n  s h a l l  b e  2 0  m g/ m 3

+ 5  m g / m 3 / –0  m g / m 3 .
( 5 ) Ae r o s o l  ae r o d yn am i c  m as s  m e d i an  d i am e te r  s h al l  b e  2 . 7 5

μm  ±  0 . 7 5  µ m .

8 . 2 . 4 . 5 . 2    T h e  te s t s u b j e c t s h al l  d o n  b l ac k u n d e r ga r m e n ts  th at
c o ve r  th e  to r s o ,  ar m s ,  l e g s ,  an d  h e ad ,  e x c l u d i n g  th e  fac e .  T h e

i n d i c a to r  g ar m e n ts  s h a l l  p r o vi d e  a d ar k u n i fo r m  ap p e ar a n c e
u n d e r  b l a c k l i gh t i l l u m i n ati o n .

8 . 2 . 4 . 5 . 3 *    At l e as t 1 0  specifc  a r e as  o f th e  i n d i c a to r  g ar m e n ts
s h a l l  b e  m as ke d  wi th  tap e  o r  m as ki n g  p r o d u c t th a t wi l l  r e m ai n
i n  p l ac e  d u r i n g te s ti n g an d  n o t affe c t th e  i n d i c ato r  ga r m e n ts .

8 . 2 . 4 . 5 . 4    T h e  1 0  m as ke d  ar e as  s h a l l  e ac h  h ave  a  m i n i m u m
ar e a o f 1 3  c m 3  ( 0 . 8  i n . 3 )  an d  s h al l  b e  d i s tr i b u te d  o ve r  th e  i n d i ‐

c a to r  ga r m e n t.

8 . 2 . 4 . 5 . 5    T h e  te s t s u b j e c t s h a l l  d o n  th e  p r o te c ti ve  e n s e m b l e
a n d  r e s p i r ato r  i n  a c c o rd an c e  wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ‐

ti o n s  i n  a  c l e an  ar e a  s e p ar ate d  fr o m  th e  te s t c h a m b e r.

8 . 2 . 4 . 5 . 6    O n c e  th e  te s t c h a m b e r  h as  r e ac h e d  th e  c o n d i ti o n s
specifed  i n  8 . 2 . 4 . 5 . 1 ,  th e  te s t s u b j e c t s h a l l  e n te r  th e  c h am b e r
an d  b e  p r o p e r l y p o s i ti o n e d  i n  th e  wi n d .

8 . 2 . 4 . 5 . 7    T h e  3 0 -m i n u te  te s t p e r i o d  s h al l  b e g i n  wh e n  th e  te s t
s u b j e c t i s  p o s i ti o n e d  i n  th e  wi n d .

8 . 2 . 4 . 5 . 8 *    D u r i n g th e  3 0 -m i n u te  te s t p e r i o d ,  th e  te s t s u b j e c t
s h a l l  p e r fo r m  th e  fo l l o wi n g  s e r i e s  o f s ta ti o n ar y e x e r c i s e s  a s
specifed  i n  P r o c e d u r e  A o f AS T M  F 1 1 5 4 ,  Standard Practices for

Evaluating the Comfort,  Fit,  Function,  and Durability of Protective
Ensembles,  Ensemble Elements,  and Other Components,  th r e e  ti m e s

wi th  th e  fo l l o wi n g  modifcations:

( 1 ) D u c k s q u at,  p i vo t r i gh t,  p i vo t l e ft,  s tan d .  Ro tate  o r i e n ta‐
ti o n  9 0  d e gr e e s  to  wi n d  s tr e am  b e twe e n  e ac h  r e p e ti ti o n .
Re p e at e x e r c i s e  twi c e  i n  e ac h  o r i e n tati o n  fo r  a to ta l  o f
1  m i n u te .

( 2 ) S tan d  e r e c t.  Wi th  a r m s  at s i d e s ,  b e n d  b o d y to  l e ft an d
r e tu r n ,  b e n d  b o d y fo r war d  a n d  r e tu r n ,  b e n d  b o d y to
r i gh t a n d  r e tu r n .  Ro tate  o r i e n ta ti o n  9 0  d e gr e e s  to  wi n d

s tr e am  b e twe e n  e a c h  r e p e ti ti o n .  Re p e at e x e r c i s e  twi c e  i n
e ac h  o r i e n ta ti o n  fo r  a to tal  o f 1  m i n u te .

( 3 ) S tan d  e r e c t.  E x te n d  a r m s  o ve rh e ad  i n  th e  l ate r al  d i r e c ‐
ti o n ,  th e n  b e n d  e l b o ws .  E x te n d  ar m s  o ve rh e a d  i n  th e
fr o n ta l  d i r e c ti o n ,  th e n  b e n d  e l b o ws .  Ro tate  o r i e n ta ti o n

9 0  d e gr e e s  to  wi n d  s tr e a m  b e twe e n  e ac h  r e p e ti ti o n .
Re p e at e x e r c i s e  twi c e  i n  e ac h  o r i e n tati o n  fo r  a to ta l  o f
1  m i n u te .

( 4 ) S tan d  e r e c t.  E x te n d  a r m s  p e r p e n d i c u l ar  to  th e  s i d e s  o f
to r s o .  Twi s t to r s o  l e ft an d  r e tu r n ,  twi s t to r s o  r i gh t an d
r e tu r n .  Ro tate  o r i e n ta ti o n  9 0  d e g r e e s  to  wi n d  s tr e a m

b e twe e n  e a c h  r e p e ti ti o n .  Re p e a t e x e r c i s e  twi c e  i n  e a c h
o r i e n ta ti o n  fo r  a to tal  o f 1  m i n u te .

( 5 ) S tan d  e r e c t.  Re ac h  ar m s  a c r o s s  c h e s t c o m p l e te l y to
o p p o s i te  s i d e s .  Ro tate  o r i e n tati o n  9 0  d e gr e e s  to  wi n d
s tr e am  b e twe e n  e a c h  r e p e ti ti o n .  Re p e a t e x e r c i s e  twi c e  i n

e ac h  o r i e n ta ti o n  fo r  a to tal  o f 1  m i n u te .
( 6 ) Wal k i n  p l ac e  ( fac i n g  wi n d )  fo r  1  m i n u te .
( 7 ) Re s t ( s ta n d i n g ,  fa c i n g wi n d )  fo r  1  m i n u te .
( 8 ) Wal k i n  p l ac e  ( b ac k to  wi n d )  fo r  1  m i n u te .
( 9 ) Re s t ( s tan d i n g,  b ac k to  wi n d )  an d  s l o wl y tu r n  h e a d  fr o m

s i d e  to  s i d e  b e twe e n  e x tr e m e  p o s i ti o n s  o n  e a c h  s i d e .
P au s e  m o m e n tar i l y a t e ac h  e x tr e m e  p o s i ti o n  a n d  i n h al e .

Re p e at fo r  1  m i n u te .
( 1 0 ) Re s t ( s tan d i n g,  fa c i n g wi n d )  a n d  s l o wl y m o ve  h e ad  u p

a n d  d o wn .  P a u s e  m o m e n ta r i l y at e ac h  e x tr e m e  p o s i ti o n
an d  i n h al e .  Re p e a t th e  e x e r c i s e  fo r  1  m i n u te .

8 . 2 . 4 . 5 . 9    At th e  c o n c l u s i o n  o f th e  3 0 -m i n u te  te s t p e r i o d ,  th e
te s t s u b j e c t s h al l  e x i t th e  te s t c h am b e r  a n d  e n te r  th e  doffng
ar e a.

8 . 2 . 4 . 5 . 1 0    T h e  te s t s u b j e c t s h a l l  th e n  b e  a s s i s te d  i n  doffng  th e
e n s e m b l e  to  p r e ve n t c o n ta c t o f th e  o u ts i d e  c o n ta m i n ate d

s u r fac e  o f th e  e n s e m b l e  wi th  th e  s u b j e c t’ s  s ki n  o r  b l a c k i n d i c a‐
to r  ga r m e n ts .

8 . 2 . 4 . 5 . 1 0 . 1    I f ac c i d e n ta l  c o n ta c t o c c u r s ,  th e  specifc  l o c a ti o n
o f c o n ta c t s h a l l  b e  n o te d  an d  th e  te s t s h al l  b e  r e p e ate d  o r  th e
specifc  a ffe c te d  ar e a s h al l  n o t b e  c o n s i d e r e d  wh e n  i n te r p r e ti n g
wh e th e r  o r  n o t th e  g ar m e n t p as s e s  o r  fai l s .

8 . 2 . 4 . 5 . 1 1    Afte r  doffng,  th e  c o n tr o l  c o ve r e d  ar e a s  s h al l  b e
u n c o ve r e d  o n  th e  b l ac k i n d i c ato r  g ar m e n t a n d  th e  te s t s u b j e c t

s h a l l  b e  e x a m i n e d  u n d e r  b l ac k l i gh t i n  th e  vi e wi n g  ar e a  fo r
e vi d e n c e  o f p ar ti c u l ate  i n wa r d  l e a ka ge .

8 . 2 . 4 . 5 . 1 2    P h o to g r ap h s  s h al l  b e  take n  o f th e  te s t s u b j e c t u n d e r
b l ac k l i g h t wi th  th e  fo l l o wi n g  m i n i m u m  p o s i ti o n s :

( 1 ) F r o n t,  r i gh t,  b ac k,  an d  l e ft s i d e  o f te s t s u b j e c t’ s  n e c k an d
h e ad

( 2 ) F r o n t,  r i g h t,  b a c k,  an d  l e ft s i d e  o f te s t s u b j e c t’ s  u p p e r
to r s o

( 3 ) F r o n t,  r i gh t,  b ac k,  a n d  l e ft s i d e  o f te s t s u b j e c t’ s  l o we r
to r s o

8 . 2 . 4 . 5 . 1 2 . 1    T h e  e x p o s u r e  o f th e  te s t s u b j e c t u n d e r  b l ac k l i g h t
s h o u l d  b e  b r ac ke te d  i n  th e  f-s to p  s e tti n g s  o f th e  c am e r a  to

p r o vi d e  p h o to g r ap h s  wi th  va r yi n g  c o n tr a s t to  p e r m i t d o c u m e n ‐
tati o n  o f a n y o b s e r ve d  fuorescence.

8 . 2 . 4 . 5 . 1 2 . 2    Specifc  a r e as  o f kn o wn  fuorescence  th a t ar e  n o t
a ttr i b u te d  to  o th e r  s o u r c e s ,  e . g. ,  l i n t,  c r o s s -c o n tam i n a ti o n
d u r i n g doffng,  o r  r e s i d u a l  d e te r g e n t o n  th e  b l ac k i n d i c ato r

ga r m e n t o r  te s t s u b j e c t’ s  s ki n ,  s h al l  b e  i n c l u d e d  a s  p a r t o f th e
r e p o r t o n  a c h ar t s h o wi n g th e i r  specifc  l o c ati o n .

8 . 2 . 4 . 5 . 1 3    A s e p a r ate  b l a c k l i g h t s h al l  b e  u s e d  to  i n s p e c t an y
a r e as  wh e r e  th e  p r e s e n c e  o f fuorescent p ar ti c l e s  m i g h t b e
u n c l e ar.

8 . 2 . 4 . 5 . 1 4    Wh e r e  fuorescence  o n  th e  b l a c k i n d i c a to r  g ar m e n t
i s  o b s e r ve d  o r  s u s p e c te d ,  th o s e  specifc  a r e as  s h al l  b e  s a m p l e d

fo r  p ar ti c l e  c o n tam i n a ti o n  u s i n g  th e  p r o c e d u r e s  e s tab l i s h e d  i n
8 . 2 . 4 . 6 .

8 . 2 . 4 . 6  S am p l i n g an d  An al ys i s  o f B l ac k  I n d i c ato r G ar m e n t.

8 . 2 . 4 . 6 . 1    T h e  te s t s u b j e c t’ s  b l a c k i n d i c ato r  ga r m e n t s h al l  b e
s a m p l e d  u s i n g th e  fo l l o wi n g  p r o c e d u r e s  to  r e c o ve r  an y a e r o s o l

th a t h as  b e e n  d e p o s i te d :
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( 1 ) T h e  n u m b e r  o f a r e as  s a m p l e d  s h al l  b e  l i m i te d  to  u p  to
fve  ar e a s  th at a p p e ar  to  s h o w th e  gr e a te s t l e ve l  o f fuores‐
cence  wh e n  e x am i n e d  u n d e r  th e  b l ac k l i g h t.

( 2 ) At l e as t o n e  s am p l e  s h a l l  b e  take n  fr o m  an  ar e a th at
s h o ws  n o  fuorescence  d u r i n g  th e  e x a m i n ati o n  u n d e r  U V

l i g h t a n d  s h al l  s e r ve  a s  a  b a s e l i n e  fo r  te s ti n g.
( 3 ) G ar m e n t r i n s e  s am p l i n g  s h al l  b e  p e r fo r m e d  b y p r e s s i n g  a

tu b e  o f a  s u i tab l e  d i am e te r  ag ai n s t th e  p o r ti o n  o f th e
b l ac k i n d i c a to r  ga r m e n t to  b e  s am p l e d  an d  a d d i n g  2 0  m L

( 0 . 6 8  o z )  o f 0 . 0 1  N  s o d i u m  h yd r o x i d e  ( N a O H ) .
( 4 ) T h e  s o l u ti o n  s h al l  b e  wa s h e d  o ve r  th e  b l ac k i n d i c ato r

ga r m e n t fo r  ap p r o x i m ate l y 1 0  s e c o n d s ,  th e n  p i p e tte d  i n to
a c l e an  c o n ta i n e r.

( 5 ) Al l  s a m p l e s  s h al l  b e  l ab e l e d  ap p r o p r i ate l y i n  th e  specifc
s a m p l i n g l o c ati o n  b e fo r e  th e y ar e  a n al yz e d .

( 6 ) F o r  e ac h  o f th e  b l ac k i n d i c a to r  g ar m e n t r i n s e  s am p l e s ,
a p p r o x i m a te l y 5  m L  ( 0 . 1 7  o z )  o f e ac h  s h al l  b e  a n al yz e d  i n

a fuorometer  to  d e te r m i n e  th e  m as s  o f th e  ae r o s o l  th at i s
p r e s e n t i n  th e  s am p l e .

( 7 ) T h e  r e s u l ts  s h al l  b e  r e c o r d e d  an d  verifed  to  i d e n ti fy an d
e l i m i n ate  a n y e r r o r s  i n  r e ad i n g  o r  r e c o r d i n g  th e  d ata.

( 8 ) Te s t r e s u l ts  s h al l  b e  r e p o r te d  i n  μg/ c m 2  a t e ac h  s a m p l i n g
l o c a ti o n .

8 . 2 . 4 . 7    Afte r  e ac h  tr i al ,  u p o n  c o m p l e ti o n  o f th e  s ki n -r i n s e
s a m p l i n g an d  b l a c k l i gh t p h o to g r ap h y,  th e  te s t s u b j e c t s h a l l
r e tu r n  to  a  l o c ke r  r o o m  a n d  s h o we r.

8 . 2 . 4 . 8  Re p o r t.

8 . 2 . 4 . 8 . 1    P h o to gr a p h i c  r e c o r d s  d o c u m e n ti n g th e  te s t e n s e m ‐
b l e  a n d  r e s u l ts  s h al l  i n c l u d e  th e  fo l l o wi n g:

( 1 ) P h o to g r ap h s  o f th e  te s t s u b j e c t i n  th e  fu l l  te s t e n s e m b l e
i m m e d i a te l y b e fo r e  e n te r i n g  th e  ae r o s o l  c h am b e r,  wi th

ad d i ti o n al  p h o to g r ap h s  i n c l u d e d  a s  warr an te d  o f th e  te s t
s u b j e c t i n  th e  e n s e m b l e  s h o wi n g  th e  d e s i g n  d e tai l s

( 2 ) B l a c k l i gh t p h o to g r ap h s  o f th e  te s t s u b j e c t afte r  doffng
th a t c o ve r  a l l  b o d y l o c ati o n s ,  wi th  th e  te s t s u b j e c t we a r i n g

s h o r ts  a n d ,  fo r  fe m a l e  te s t s u b j e c ts ,  a  s p o r ts  b r a
( 3 ) Te s t c o n d i ti o n s ,  i n c l u d i n g th e  fo l l o wi n g :

( a) C h al l e n g e  ae r o s o l  m as s  c o n c e n tr ati o n  a ve r a ge d  fo r
th e  d u r ati o n  o f th e  te s t

( b ) Ave r ag e  wi n d  s p e e d ,  te m p e r a tu r e ,  a n d  r e l ati ve
h u m i d i ty fo r  th e  te s t

( c ) D ate  o f te s t an d  te s t o p e r a to r
( 4 ) Specifc  o b s e r vati o n s  ab o u t th e  l o c a ti o n  o f a n y a e r o s o l

d e p o s i te d  o n  th e  te s t s u b j e c t
( 5 ) An y n o ta b l e  o b s e r va ti o n s  b y th e  te s t o p e r ato r s  ( e s p e c i al l y

s ys te m  o p e n i n gs ,  m as k b r e ac h e s ,  o r  p o o r l y ft e n s e m b l e
e l e m e n ts )

( 6 ) An y s u p p l e m e n tal  te s t d ata s a m p l i n g an d  an a l ys i s  o f th e
b l ac k i n d i c a to r  ga r m e n ts  th a t p r o vi d e  th e  l e ve l  o f fuores‐
cent p a r ti c l e s  p r e s e n t

8 . 2 . 4 . 8 . 2    I f p o s t-e x p o s u r e  p h o to gr a p h s  s h o w n o  ae r o s o l  d e p o s ‐
i ts  a n d  s h o w o n l y a b l a c k g ar m e n t i n  a  d ar k r o o m ,  th e  fo l l o wi n g
s tate m e n t s h al l  b e  p e r m i tte d  to  b e  u s e d  i n  l i e u  o f p o s t-
e x p o s u r e  p h o to g r ap h s :  “ N o  vi s i b l e  a e r o s o l  d e p o s i ts  we r e

r e ve al e d  i n  th e  p h o to g r ap h s . ”

8 . 2 . 4 . 8 . 3    T h e  fo l l o wi n g  ad d i ti o n a l  i n fo r m a ti o n  a b o u t th e  te s t
e n s e m b l e s  an d  te s t s u b j e c ts  s h al l  b e  r e p o r te d :

( 1 ) T h e  u n i q u e  n u m b e r  o f o th e r  d e s i gn ati o n  o f th e  te s t
s u b j e c t

( 2 ) T h e  s i z e  o f th e  e n s e m b l e  an d  o th e r  e n s e m b l e  e l e m e n ts
as s i g n e d  to  th e  te s t s u b j e c t

( 3 ) T h e  specifc  b o d y m e as u r e m e n ts  a n d  c l o th i n g  s i z e s  fo r
e ac h  te s t s u b j e c t

8 . 2 . 4 . 9  I n te rp re tati o n .

8 . 2 . 4 . 9 . 1    T h e  a b s e n c e  o f an y e vi d e n c e  o f p ar ti c u l ate  i n war d
l e akag e  o n  an y te s t s u b j e c t’ s  i n d i c ato r  g ar m e n ts  a s  d e te r m i n e d
b y vi s u a l  i n s p e c ti o n  u n d e r  a  b l a c k l i gh t s h al l  c o n s ti tu te  a  p a s s ‐

i n g p e r fo r m a n c e .

8 . 2 . 4 . 9 . 2    Wh e r e  th e  m e as u r e m e n t o f th e  s u r fac e  c o n c e n tr a‐
ti o n s  o f fuorescent p ar ti c l e s  i s  p e r fo r m e d ,  th e  specifc  s u r fa c e

c o n c e n tr ati o n  at e a c h  l o c a ti o n  s h al l  b e  r e p o r te d  a n d  u s e d  to
d e te r m i n e  p as s i n g  o r  fai l i n g p e r fo r m an c e .

8 . 3  C h e m i c al / B ar ri e r P e r fo r m an c e  Te s ts .

8 . 3 . 1  C h e m i c al  P e r m e ati o n  Re s i s tan c e  Te s ts .

8 . 3 . 1 . 1  C h e m i c al  P e r m e ati o n  Re s i s tan c e  Te s t O n e .

8 . 3 . 1 . 1 . 1  Ap p l i c ati o n .

8 . 3 . 1 . 1 . 1 . 1    T h i s  te s t m e th o d  s h al l  a p p l y to  g ar m e n t,  vi s o r,
gl o ve ,  an d  fo o twe ar  e l e m e n t m ate r i a l s  i n c l u d e d  i n  N F PA 1 9 9 1 -

c o m p l i an t e n s e m b l e s ,  a n d  s h a l l  ap p l y to  s e l e c te d  e l e m e n ts ’
s e a m s .

8 . 3 . 1 . 1 . 1 . 2    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g
ga r m e n t m ate r i al s  a fte r  fexing  an d  ab r a d i n g  s h al l  b e  as  s p e c i ‐
fed  i n  8 . 3 . 1 . 1 . 7 .

8 . 3 . 1 . 1 . 1 . 3    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g g l o ve
m a te r i al s  a fte r  ab r ad i n g  s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 1 . 8 .

8 . 3 . 1 . 1 . 1 . 4    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  fo o t‐
we ar  m ate r i a l s  afte r  ab r a d i n g  s h al l  b e  a s  specifed  i n  8 . 3 . 1 . 1 . 9 .

8 . 3 . 1 . 1 . 1 . 5    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g s e am s
s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 1 . 1 0 .

8 . 3 . 1 . 1 . 1 . 6    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g
p r i m a r y m a te r i al s  ag ai n s t liquefed  g as e s  s h a l l  b e  as  specifed  i n
8 . 3 . 1 . 1 . 1 1 .

8 . 3 . 1 . 1 . 2  S am p l e  P re p arati o n .

8 . 3 . 1 . 1 . 2 . 1    S am p l e s  s h a l l  b e  e i th e r  N F PA 1 9 9 1 -c o m p l i a n t
e n s e m b l e s  o r  g ar m e n t m a te r i al s ,  vi s o r  m ate r i al s ,  g l o ve s ,  an d
fo o twe ar  o f th e  s i z e s  specifed  i n  th e  modifcations.

8 . 3 . 1 . 1 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 9
afte r  th e  c o n d i ti o n i n g  specifed  i n  th e  modifcations.

8 . 3 . 1 . 1 . 3  S p e c i m e n s .

8 . 3 . 1 . 1 . 3 . 1    S p e c i m e n s  s h a l l  b e  th e  s i z e  specifed  i n  AS T M
F 7 3 9 ,  Standard Test Method for Permeation of Liquids and Gases

Through Protective Clothing Materials Under Conditions of Continu‐
ous Contact.

8 . 3 . 1 . 1 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d  p e r  c h a l ‐
l e n g e  c h e m i c a l .

8 . 3 . 1 . 1 . 3 . 3    F o r  c o m p o s i te  m a te r i al s ,  o n l y th e  c h e m i c a l  p r o te c ‐
ti o n  l aye r  s h al l  b e  th e  s a m p l e  fo r  te s ti n g  fo r  c h e m i c al  p e r m e a‐
ti o n  r e s i s tan c e .
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8 . 3 . 1 . 1 . 4  P ro c e d u re s .

8 . 3 . 1 . 1 . 4 . 1 *    P e r m e ati o n  r e s i s ta n c e  s h al l  b e  m e as u r e d  i n
a c c o r d an c e  wi th  AS T M  F 7 3 9 ,  Standard Test Method for Permeation

of Liquids and Gases Through Protective Clothing Materials Under
Conditions of Continuous Contact,  wi th  th e  fo l l o wi n g  modifca‐
tions:

( 1 ) To ta l  c u m u l a ti ve  p e r m e ati o n  s h al l  b e  m e a s u r e d  fo r  a
p e r i o d  o f 1  h o u r  + 1  m i n u te / –0  m i n u te s ,  a n d  fo r  th e  frst

1 5 -m i n u te  i n te r val  o f th e  1 -h o u r  e x p o s u r e .
( 2 ) Te s ti n g  s h a l l  b e  p e r fo r m e d  a t a te m p e r atu r e  o f 3 2 ° C

±  2 ° C  ( 9 0 ° F  ±  4 ° F ) .
( 3 ) T h e  m i n i m u m  d e te c tab l e  c u m u l ati ve  p e r m e ati o n  m as s

s h a l l  b e  d e te r m i n e d  fo r  e a c h  c h e m i c a l  te s te d  an d  s h a l l  b e
a t l e as t 0 . 6  µ g / c m 2  o r  l o we r.

8 . 3 . 1 . 1 . 4 . 2    P e r m e a ti o n  r e s i s ta n c e  s h a l l  b e  m e as u r e d  fo r  e a c h
o f th e  fo l l o wi n g  c h e m i c al s  at a 9 5  p e r c e n t o r  g r e ate r  c o n c e n tr a‐

ti o n  u n l e s s  n o te d  o th e r wi s e ,  wi th  g as e s  at a  c o n c e n tr ati o n  o f
9 9 . 0  p e r c e n t o r  g r e ate r,  e x c e p t a s  i n d i c a te d  i n  th e  fo l l o wi n g

l i s t:

( 1 ) Ac e to n e
( 2 ) Ac e to n i tr i l e
( 3 ) Ac r o l e i n
( 4 ) Ac r yl o n i tr i l e
( 5 ) An h yd r o u s  am m o n i a  ( ga s )
( 6 ) 1 , 3 - B u tad i e n e  ( g as )
( 7 ) C ar b o n  disulfde
( 8 ) C h l o r i n e  ( g as )
( 9 ) D i c h l o r o m e th a n e

( 1 0 ) D i e th yl  a m i n e
( 1 1 ) D i m e th yl  fo r m a m i d e
( 1 2 ) D i m e th yl  s u l fa te
( 1 3 ) E th yl  a c e ta te
( 1 4 ) E th yl e n e  o x i d e  ( ga s )
( 1 5 ) H e x an e
( 1 6 ) H yd r o ge n  c h l o r i d e  ( g as )
( 1 7 ) M e th a n o l
( 1 8 ) M e th yl  c h l o r i d e  ( gas )
( 1 9 ) N i tr o b e n z e n e
( 2 0 ) S o d i u m  h yd r o x i d e ,  5 0  p e r c e n t w/ w
( 2 1 ) S u l fu r i c  ac i d ,  9 6 . 1  p e r c e n t w/ w
( 2 2 ) Te tr ac h l o r o e th yl e n e
( 2 3 ) Te tr ah yd r o fu r an
( 2 4 ) To l u e n e

8 . 3 . 1 . 1 . 5  Re p o r t.

8 . 3 . 1 . 1 . 5 . 1    T h e  fo l l o wi n g i n fo r m ati o n  an d  r e s u l ts  s h al l  b e
r e c o r d e d  an d  r e p o r te d :

( 1 ) M ate r i a l  typ e  o r  n am e
( 2 ) C h e m i c al  o r  c h e m i c a l  m i x tu r e  ( vo l u m e  c o m p o s i ti o n  o f

m i x tu r e )
( 3 ) C u m u l ati ve  p e r m e ati o n  m a s s  (μg / c m 2 )  fo r  th e  frst 1 5 -

m i n u te  i n te r val  a n d  fo r  th e  e n ti r e  1 -h o u r  te s t p e r i o d
( 4 ) M i n i m u m  d e te c tab l e  c u m u l ati ve  p e r m e ati o n  m as s

(μg / c m 2 )
( 5 ) D e te c ti o n  m e th o d
( 6 ) D ate  o f te s t
( 7 ) Te s ti n g  l ab o r ato r y

8 . 3 . 1 . 1 . 5 . 2    T h e  ave r ag e  c u m u l ati ve  p e r m e ati o n  m as s  fo r  e a c h
c h e m i c a l  s h al l  b e  d e te r m i n e d  fo r  th e  frst 1 5 -m i n u te  i n te r val

an d  fo r  th e  e n ti r e  1 -h o u r  te s t p e r i o d .

( A)    I f n o  c h e m i c al  i s  d e te c te d  fo r  a n y r e p l i c a te  p e r m e a ti o n
r e s i s ta n c e  te s t,  th e n  th a t r e p l i c ate  te s t s h a l l  r e p r e s e n t th e  m i n i ‐
m u m  d e te c ta b l e  c u m u l ati ve  p e r m e a ti o n  m a s s  fo r  p u r p o s e s  o f

c a l c u l ati n g  th e  ave r ag e  c u m u l a ti ve  p e r m e a ti o n  m a s s .

( B )    I f n o  c h e m i c al  i s  d e te c te d  fo r  a l l  r e p l i c ate s  i n  a specifc
c h e m i c a l  te s t,  th e n  th e  a ve r a ge  c u m u l a ti ve  p e r m e a ti o n  m a s s

s h a l l  b e  r e p o r te d  as  a val u e  l e s s  th an  th e  m i n i m u m  d e te c tab l e
c u m u l a ti ve  p e r m e a ti o n  m a s s .

8 . 3 . 1 . 1 . 5 . 3    T h e  m a n u fac tu r e r  s h al l  r e p o r t th e  ave r ag e  c u m u l a‐
ti ve  p e r m e a ti o n  m a s s e s  fo r  th e  frst 1 5 -m i n u te  i n te r va l  a n d  fo r

th e  e n ti r e  1 -h o u r  te s t p e r i o d  i n  th e  te c h n i c a l  d a ta  p ac kag e .

8 . 3 . 1 . 1 . 6  I n te rp re tati o n .    T h e  a ve r a ge  c u m u l a ti ve  p e r m e a ti o n
m a s s e s  fo r  th e  frst 1 5 -m i n u te  i n te r va l  an d  fo r  th e  to tal  1 -h o u r

e x p o s u r e  p e r i o d  s h al l  b e  u s e d  i n  d e te r m i n i n g c o m p l i an c e  fo r
th e  p a r ti c u l a r  m a te r i al / c h e m i c al  c o m b i n ati o n .

8 . 3 . 1 . 1 . 7  Specifc  Re q u i re m e n ts  fo r Te s ti n g G ar m e n t M ate ri al s
Afte r Fl e x i n g an d  Ab rad i n g.

8 . 3 . 1 . 1 . 7 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h a l l  b e  2 0 0  m m  ×
2 8 0  m m  ( 8  i n .  ×  1 1  i n . )  r e c tan g l e s  an d  s h al l  c o n s i s t o f al l  l aye r s

as  confgured  i n  th e  g ar m e n t.

8 . 3 . 1 . 1 . 7 . 2    Two  s a m p l e s  s h al l  frst b e  c o n d i ti o n e d  b y fexing  a s
specifed  i n  8 . 1 . 3 .

( A)    O n e  s am p l e  s h a l l  b e  fexed  wi th  th e  l o n g i tu d i n al  a x i s
p ar a l l e l  to  th e  m ac h i n e  d i r e c ti o n  o f th e  m ate r i al ,  a n d  th e
s e c o n d  s am p l e  s h al l  b e  fexed  wi th  th e  l o n g i tu d i n al  a x i s  p ar a l ‐

l e l  to  th e  c r o s s -m ac h i n e  d i r e c ti o n  o f th e  m ate r i a l .

( B )    F o l l o wi n g  fexing,  two  s am p l e s  fo r  a b r as i o n  c o n d i ti o n i n g
m e a s u r i n g  4 5  m m  ×  2 3 0  m m  ( 1 3 ∕4  i n .  ×  9  i n . )  e a c h  s h a l l  b e  c u t

fr o m  th e  c e n te r  o f th e  fexed  s am p l e s .

( C )    At l e as t o n e  s p e c i m e n  fo r  ab r a s i o n  c o n d i ti o n i n g  s h a l l  b e
ta ke n  fr o m  a s a m p l e  fexed  i n  th e  m a c h i n e  d i r e c ti o n ,  an d  at
l e as t o n e  s p e c i m e n  fo r  ab r as i o n  c o n d i ti o n i n g s h al l  b e  take n

fr o m  a s a m p l e  fexed  i n  th e  c r o s s - m a c h i n e  d i r e c ti o n  fo r  e a c h
c h e m i c a l  te s te d .

8 . 3 . 1 . 1 . 7 . 3    T h e  n e w s am p l e s  fo r a b r as i o n  c o n d i ti o n i n g  s h a l l
th e n  b e  c o n d i ti o n e d  b y a b r a d i n g as  specifed  i n  8 . 1 . 4 .

( A)    F o l l o wi n g a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n
r e s i s ta n c e  te s ti n g  s h al l  b e  take n  fro m  e a c h  s a m p l e  s u b j e c te d  to
ab r as i o n .

( B )    T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m  th e
e x a c t c e n te r  o f th e  ab r ad e d  s am p l e  s o  th a t th e  c e n te r  o f th e

p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 1 . 1 . 8  Specifc  Re q u i re m e n ts  fo r Te s ti n g G l o ve  M ate ri al s
Afte r Ab rad i n g.

8 . 3 . 1 . 1 . 8 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  wh o l e  g l o ve
c o m p o n e n ts  o r  wh o l e  g l o ve  i n d i vi d u a l  e l e m e n ts .

8 . 3 . 1 . 1 . 8 . 2    T h r e e  s a m p l e s  fo r  ab r as i o n  c o n d i ti o n i n g m e as u r ‐
i n g  4 5  m m  ×  2 3 0  m m  ( 1  3 ∕4  i n .  ×  9  i n . )  e ac h  s h al l  b e  c u t fr o m

th e  ga u n tl e t p o r ti o n  o f th e  s am p l e .

8 . 3 . 1 . 1 . 8 . 3    T h e  n e w s a m p l e s  fo r  ab r as i o n  c o n d i ti o n i n g  s h a l l
th e n  b e  c o n d i ti o n e d  b y ab r ad i n g  as  specifed  i n  8 . 1 . 4 .



T E S T  M E T H O D S 1 9 9 0 - 8 3

2 0 2 2  E d i t i o n

( A)    F o l l o wi n g a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n
r e s i s tan c e  te s ti n g  s h al l  b e  take n  fr o m  e a c h  s am p l e  s u b j e c te d  to

ab r as i o n .

( B )    T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e  ta ke n  fr o m  th e
e x a c t c e n te r  o f th e  ab r ad e d  s am p l e  s o  th a t th e  c e n te r  o f th e

p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 1 . 1 . 8 . 4    Wh e r e  th e  g l o ve  c h e m i c al  p r o te c ti o n  l a ye r  h as  a
s e a m ,  s tr ai gh t s e am  s p e c i m e n s  s h al l  b e  p e r m i tte d  to  b e  te s te d

i n  l i e u  o f m ate r i al  s p e c i m e n s .  T h e  s e a m  s p e c i m e n s  s h al l  b e
te s te d  afte r  th e  c o n d i ti o n i n g specifed  i n  8 . 1 . 4 .  T h e  te s t c e l l
s h a l l  i n c l u d e  b o th  th e  c h e m i c a l  p r o te c ti o n  l aye r  m ate r i a l  an d

th e  c h e m i c al  p r o te c ti o n  l aye r  s e am .  T h e  s e am  s h al l  b e  l o c a te d
i n  th e  a p p r o x i m ate  c e n te r  o f th e  te s t c e l l .

8 . 3 . 1 . 1 . 9  Specifc  Re q u i re m e n ts  fo r Te s ti n g Fo o twe ar M ate ri al s
Afte r Ab rad i n g.

8 . 3 . 1 . 1 . 9 . 1    T h i s  te s t s h al l  a p p l y to  al l  typ e s  o f fo o twe ar  confg‐
urations.  Wh e r e  th e  fo o twe ar  i n c o r p o r a te s  a s o c k c o n s tr u c te d
o f g ar m e n t m a te r i al ,  th e  ga r m e n t m ate r i al  fex  fati g u e  r e s i s t‐

an c e  te s t s h a l l  b e  p e r m i tte d  to  b e  s u b s ti tu te d  fo r  th i s  te s t.

8 . 3 . 1 . 1 . 9 . 2    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  wh o l e  fo o twe ar
c o m p o n e n ts  o r  wh o l e  fo o twe a r  i n d i vi d u a l  e l e m e n ts .

8 . 3 . 1 . 1 . 9 . 3    S am p l e s  fo r  ab r a s i o n  c o n d i ti o n i n g  m e as u r i n g
4 5  m m  ×  2 3 0  m m  ( 1 3 ∕4  i n .  ×  9  i n . )  e a c h  s h al l  b e  c u t fr o m  th e

c e n te r  o f th e  fo o twe a r  u p p e r.

8 . 3 . 1 . 1 . 9 . 4    T h e  n e w s am p l e s  fo r  a b r as i o n  c o n d i ti o n i n g  s h a l l
th e n  b e  c o n d i ti o n e d  b y a b r a d i n g as  specifed  i n  8 . 1 . 4 .

( A)    F o l l o wi n g a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n
r e s i s ta n c e  te s ti n g s h al l  b e  take n  fr o m  e a c h  s a m p l e  s u b j e c te d  to
ab r as i o n .

( B )    T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m  th e
e x a c t c e n te r  o f th e  ab rad e d  s am p l e  s o  th a t th e  c e n te r  o f th e

p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 1 . 1 . 1 0  Specifc  Re q ui re m e n ts  fo r Te s ti n g S e am s .

8 . 3 . 1 . 1 . 1 0 . 1    S a m p l e s  fo r  c o n d i ti o n i n g s h a l l  b e  6 0 0  m m  ( 2 3  9 ∕1 6

i n . )  l e n g th s  o f p r e p ar e d  s tr a i g h t s e am s  o r  s e am s  c u t fr o m  th e
e n s e m b l e .

8 . 3 . 1 . 1 . 1 0 . 2    S e a m  s p e c i m e n s  s h a l l  b e  p r e p a r e d  fr o m  s tr ai g h t
s e a m  s a m p l e s  th at h ave  a m i n i m u m  o f 7 5  m m  ( 3  i n . )  o f m a te ‐
ri al  o n  e ac h  s i d e  o f th e  s e am  c e n te r.

8 . 3 . 1 . 1 . 1 0 . 3    S e a m  s p e c i m e n s  s h al l  b e  c u t s u c h  th a t th e  e x ac t
s e a m  c e n te r  d i vi d e s  th e  s p e c i m e n  i n  h al f.

8 . 3 . 1 . 1 . 1 0 . 4    S e a m  s p e c i m e n s  s h al l  b e  p r e p ar e d  s u c h  th at th e y
re p r e s e n t e ac h  d i ffe r e n t s ti tc h  a n d  s e al i n g  m e th o d .  S p e c i m e n s
s h a l l  b e  p e r m i tte d  to  b e  ta ke n  fr o m  th e  fnished  p r o d u c t.

8 . 3 . 1 . 1 . 1 0 . 5    Gar m e n t s e am s  s h al l  i n c l u d e ,  at a  m i n i m u m ,  th e
ga r m e n t-to -ga r m e n t m a te r i al  s e am s  an d  th e  ga r m e n t-to -vi s o r
m a te r i al  s e a m s .

8 . 3 . 1 . 1 . 1 1  Specifc  Re q ui re m e n ts  fo r Te s ti n g P ri m ar y M ate ri al s
Agai n s t Liquefed  G as e s .

8 . 3 . 1 . 1 . 1 1 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  ga r m e n t m a te ‐
r i al ,  vi s o r  m ate r i a l ,  gl o ve  m ate r i a l  fr o m  th e  gl o ve  g au n tl e t,  an d
fo o twe a r  m a te r i al  fr o m  th e  fo o twe ar  u p p e r.

( A)    Gl o ve  m a te r i al  s p e c i m e n s  s h al l  i n c l u d e  a l l  l aye r s  u s e d  i n
c o n s tr u c ti o n  o f th e  gl o ve  s ys te m .

( B )    Wh e r e  th e  fo o twe ar  c o n s i s ts  o f a  s o c k an d  o u te r  b o o t,  th e
fo o twe a r  s p e c i m e n s  s h a l l  i n c l u d e  a l l  l a ye r s  i n  th e  fo o twe ar

s ys te m .

8 . 3 . 1 . 1 . 1 1 . 2    S p e c i m e n s  s h a l l  b e  c o n d i ti o n e d  as  specifed  i n
8 . 1 . 8 .  S p e c i m e n s  s h al l  b e  e x p o s e d  o n  th e i r  n o r m al  o u ts i d e
s u r fac e .

8 . 3 . 1 . 1 . 1 1 . 3    O n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n  r e s i s tan c e  te s t‐
i n g  s h al l  b e  ta ke n  fr o m  e ac h  s am p l e  s u b j e c te d  to  e m b r i ttl e ‐

m e n t c o n d i ti o n i n g .  T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e
ta ke n  fr o m  th e  e x ac t c e n te r  o f th e  fo l d e d  s a m p l e  s o  th a t th e
c e n te r  o f th e  p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  fo l d e d

s a m p l e  c o i n c i d e .

8 . 3 . 1 . 1 . 1 1 . 4    T h e  te s t c e l l  an d  te s t c h e m i c al  s h a l l  b e  m ai n ‐
tai n e d  at a  te m p e r atu r e  suffcient to  ke e p  th e  te s t c h e m i c al  a s  a

l i q u i d  at am b i e n t p r e s s u r e  s u c h  th a t a 1 3  m m  ( 1 ∕2  i n . )  l i q u i d
l aye r  i s  m a i n tai n e d  at al l  ti m e s  d u r i n g  th e  te s t.

8 . 3 . 1 . 1 . 1 1 . 5    C u m u l ati ve  p e r m e ati o n  s h a l l  b e  m e a s u r e d  fo r  a
p e r i o d  o f 1 5  m i n u te s  + 1 / − 0  m i n u te s .

8 . 3 . 1 . 2  C h e m i c al  P e r m e ati o n  Re s i s tan c e  Te s t Two .

8 . 3 . 1 . 2 . 1  Ap p l i c ati o n .

8 . 3 . 1 . 2 . 1 . 1    T h i s  m e th o d  s h al l  a p p l y to  N F PA 1 9 9 1 – an d
N F PA 1 9 9 4 - c o m p l i a n t e n s e m b l e s  a n d  e n s e m b l e  e l e m e n ts .

8 . 3 . 1 . 2 . 1 . 2    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  g ar m e n t m a te r i al s
s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 2 . 1 7 .

8 . 3 . 1 . 2 . 1 . 3    Specifc  r e q u i r e m e n ts  fo r  te s ti n g vi s o r s  s h a l l  b e  a s
specifed  i n  8 . 3 . 1 . 2 . 1 8 .

8 . 3 . 1 . 2 . 1 . 4    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  g l o ve  m a te r i al s
s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 2 . 1 9 .

8 . 3 . 1 . 2 . 1 . 5    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  s o c k m a te r i al s
s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 2 . 2 1 .

8 . 3 . 1 . 2 . 1 . 6    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  fo o twe ar  m ate r i ‐
a l s  s h al l  b e  a s  specifed  i n  8 . 3 . 1 . 2 . 2 2 .

8 . 3 . 1 . 2 . 1 . 7    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  h o o d  m a te r i al s
s h a l l  b e  specifed  i n  8 . 3 . 1 . 2 . 2 1 .

8 . 3 . 1 . 2 . 1 . 8    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  s e a m s  s h al l  b e  a s
specifed  i n  8 . 3 . 1 . 2 . 2 1 .

8 . 3 . 1 . 2 . 1 . 9    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  e l as to m e r i c  i n te r ‐
fac e  m ate r i a l s  s h a l l  b e  specifed  i n  8 . 3 . 1 . 2 . 2 2 .

8 . 3 . 1 . 2 . 2  S am p l e s .    S am p l e s  s h al l  b e  e i th e r  N F PA 1 9 9 1 – o r
N F PA 1 9 9 4 - c o m p l i a n t e n s e m b l e s ,  g ar m e n t m a te r i al s ,  vi s o r

m a te r i al s ,  g l o ve s ,  s o c ks ,  o r  fo o twe ar  o f th e  s i z e s  specifed  i n  th e
modifcations.

8 . 3 . 1 . 2 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  as  specifed  i n
8 . 1 . 1 ,  a s  a p p r o p r i a te .

8 . 3 . 1 . 2 . 2 . 2    Al l  l aye r s  o f th e  s am p l e s  d u r i n g  c o n d i ti o n i n g  s h a l l
b e  p r e s e n t an d  confgured  i n  th e  o r d e r  an d  o r i e n ta ti o n  a s
wo r n .

8 . 3 . 1 . 2 . 2 . 3    S am p l e s  s h al l  b e  c u t to  th e  s p e c i m e n  s i z e .
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8 . 3 . 1 . 2 . 3  S p e c i m e n s .

8 . 3 . 1 . 2 . 3 . 1    S p e c i m e n s  s h al l  b e  o f a s i z e  r e q u i r e d  to  ft th e
p e r m e ati o n  te s t c e l l .

8 . 3 . 1 . 2 . 3 . 2    A m i n i m u m  o f th r e e  s p e c i m e n s  s h a l l  b e  te s te d
a ga i n s t e a c h  c h a l l e n g e  c h e m i c al .

8 . 3 . 1 . 2 . 3 . 3    An y o u te r  s h e l l  o r  o th e r  c o m p o s i te  l a ye r s  n o r m al l y
wo r n  o ve r  th e  s p e c i m e n  s h a l l  b e  p e r m i tte d  to  b e  i n c l u d e d  o n

to p  o f th e  s p e c i m e n  i n  th e  te s t.  T h e  o u te r  s h e l l  o r  o th e r
c o m p o s i te  l a ye r s  s h a l l  b e  p l a c e d  o n  th e  te s t s p e c i m e n  th r o u g h
th e  c e l l  c ap  p o r t a fte r  th e  te s t c e l l  h a s  b e e n  as s e m b l e d .

8 . 3 . 1 . 2 . 3 . 4    I f th e  s p e c i m e n  i s  th e  o u te r m o s t l aye r  o f th e
c o m p o s i te ,  th e n  i t s h a l l  b e  te s te d  wi th o u t an y a d d i ti o n al  l aye r s

o n  to p .

8 . 3 . 1 . 2 . 3 . 5    An y s e p a r ab l e  l a ye r s  n o r m a l l y wo r n  u n d e r n e a th
th e  s p e c i m e n  s h al l  n o t b e  p e r m i tte d  to  b e  i n c l u d e d  i n  th e  te s t.

8 . 3 . 1 . 2 . 3 . 6    S p e c i m e n s  wi th  n o n u n i fo r m  s u r fac e s  s h al l  b e
p e r m i tte d  to  b e  tr e a te d  wi th  a n  i m p e r m e a b l e  n o n r e ac ti ve  s e al ‐

a n t o u ts i d e  th e  ar e a  o f th e  s p e c i m e n  e x p o s e d  to  th e  c h al l e n ge
c h e m i c a l  to  al l o w s e a l i n g  o f th e  te s t c e l l  to  a u n i fo r m  s u r fa c e  o f

th e  s p e c i m e n .

8 . 3 . 1 . 2 . 3 . 7    F o l l o wi n g  an y s am p l e  p r e p ar a ti o n ,  th e  s p e c i m e n s
s h a l l  b e  c o n d i ti o n e d  a t a te m p e r atu r e  o f 3 2 ° C  ±  1 ° C  ( 9 0 ° F

±  2 ° F )  an d  a  r e l ati ve  h u m i d i ty o f 8 0  p e r c e n t ±  5  p e r c e n t fo r  a t
l e as t 2 4  h o u r s  p r i o r  to  te s ti n g  i n  ac c o r d an c e  wi th  8 . 1 . 9 .

8 . 3 . 1 . 2 . 4  Ap p aratu s .

8 . 3 . 1 . 2 . 4 . 1    A c o n tr o l l e d  e n vi r o n m e n tal  c h a m b e r  s h a l l  b e  u s e d
to  m ai n ta i n  th e  te s t c e l l ,  ai r  fow c o n tr o l  s ys te m ,  an d  r e ag e n t

c h e m i c a l s  wi th i n  ±  1 . 0 ° C  ( ±  2 . 0 ° F )  o f th e  te s t te m p e r a tu r e  an d
±  5  p e r c e n t o f th e  te s t r e l a ti ve  h u m i d i ty.  T h e  c o n tr o l l e d  e n vi ‐
r o n m e n t c h am b e r  s h a l l  b e  s i z e d  s o  th at i t c an  b e  u s e d  fo r

c o n d i ti o n i n g  te s t m a te r i al s ,  te s t c e l l s  wh e n  n o t i n  u s e ,  c h al ‐
l e n ge  c h e m i c al s ,  an d  o th e r  te s t ap p ar a tu s  p r i o r  to  te s ti n g ,  a s
we l l  as  h o l d i n g  th e  te s t c e l l s  h o r i z o n ta l l y d u r i n g  u s e  wh i l e

c o n n e c te d  to  th e  ai r  d e l i ve r y s ys te m  wi th  m an i fo l d  a n d  to  th e
effuent s a m p l i n g m e c h an i s m .

8 . 3 . 1 . 2 . 4 . 2 *    T h e  te s t c e l l  s h al l  b e  a  two - c h a m b e r e d  c e l l  fo r
c o n tac ti n g th e  s p e c i m e n  wi th  th e  c h al l e n ge  c h e m i c al  o n  th e
s p e c i m e n ’ s  n o r m a l  o u ts i d e  s u r fac e  a n d  fo r  fowing  a c o l l e c ti o n

m e d i u m  o n  th e  s p e c i m e n ’ s  n o r m al  i n s i d e  s u r fac e ,  c o n s i s ti n g o f
p ar ts  s h o wn  i n  F i gu r e  8 . 3 . 1 . 2 . 4 . 2 ( a )  [ i n d i vi d u al  p ar t d e ta i l
s h o wn  i n  F i gu r e  8 . 3 . 1 . 2 . 4 . 2 ( b )  th r o u g h  F i g u r e  8 . 3 . 1 . 2 . 4 . 2 ( f) ] .

8 . 3 . 1 . 2 . 4 . 3 *    An  a i r  d e l i ve r y s ys te m  an d  m an i fo l d  s h a l l  b e  u s e d
to  p r o vi d e  o i l -fr e e ,  c o n d i ti o n e d  ai r  to  th e  te s t cell/fxtures  at a

r ate  o f 2  L / m i n  ( 3 3 . 3 3  c m 3 / s e c )  p e r  te s t cell/fxture  wi th  a
te m p e r a tu r e  p r e c i s i o n  o f ±  0 . 2 ° C  ( ±  3 2 . 6 ° F )  an d  a r e l ati ve

h u m i d i ty p r e c i s i o n  o f ±  5  p e r c e n t.  T h e  m a n i fo l d  s h a l l  b e
d e s i g n e d  to  d e l i ve r  0 . 3  L / m i n  ( 5  c m 3 / s e c )  fo r  th e  c h al l e n ge

s i d e  o f th e  te s t c e l l ,  d e l i ve r  1  L / m i n  ( 1 6 . 6 7  c m 3 / s e c )  fo r  th e
c o l l e c ti o n  s i d e  o f th e  te s t c e l l ,  an d  m a i n tai n  at th e  te s t te m p e r a‐

tu r e .  Al l  p a r ts  o f th e  ai r  d e l i ve r y s ys te m  a n d  m a n i fo l d  s h al l  b e
c h e m i c a l l y i n e r t an d  n o n ab s o r p ti ve  to  th e  c h al l e n ge  c h e m i c a l .

8 . 3 . 1 . 2 . 4 . 4    An  an al yti c a l  s ys te m  s h al l  b e  u s e d  to  e val u ate  th e
a m o u n t o f c h al l e n g e  c h e m i c al  i n  th e  effuent ai r  s tr e am s  fr o m

th e  c o l l e c ti o n  s i d e  o f th e  te s t c e l l  an d  s h al l  b e  ab l e  to  m e as u r e
th e  c h al l e n g e  c h e m i c al  a t 0 . 1  μg/ c m 2  o ve r  a  6 0 -m i n u te  e x p o ‐
s u r e  p e r i o d .  T h e  an a l yti c al  s ys te m  s h al l  b e  p e r m i tte d  to  i n c l u d e

a b u b b l e r  tu b e ,  s o l i d  s o r b e n t,  o r  r e al - ti m e  c h e m i c al  a n al yz e r.

T h e  a n al yti c al  s ys te m  s h a l l  b e  ab l e  to  d e te r m i n e  a l l  o f th e  c h a l ‐
l e n ge  c h e m i c al  p e r m e a ti n g th r o u gh  th e  s p e c i m e n  i n

6 0  m i n u te s .

8 . 3 . 1 . 2 . 4 . 5 *    A vac u u m  p u m p  c a p a b l e  o f c r e ati n g  va c u u m  o f a t
l e as t 0 . 1 8  p s i  ( 5  i n . )  wa te r  c o l u m n  s h al l  b e  u s e d  fo r  te s ti n g th e
i n te gr i ty o f th e  a s s e m b l e d  te s t c e l l .

8 . 3 . 1 . 2 . 4 . 6 *    A m a n o m e te r  o r  p r e s s u r e  ga u g e  c a p a b l e  o f m e a s ‐
u r i n g  p r e s s u r e s  o r  va c u u m s  to  0 . 3 6  p s i  ( 1 0  i n . )  wa te r  c o l u m n

wi th  an  ac c u r a c y o f 5  p e r c e n t o f s c al e  s h al l  b e  u s e d  fo r  te s ti n g
th e  i n te g r i ty o f th e  as s e m b l e d  te s t c e l l .

8 . 3 . 1 . 2 . 5  S u p p l i e s .

8 . 3 . 1 . 2 . 5 . 1    S yr i n ge  n e e d l e s  c ap a b l e  o f d e l i ve r i n g 1  μL  d r o p l e ts
±  1  p e r c e n t o f th e  c h a l l e n g e  c h e m i c a l  s h a l l  b e  u s e d  fo r  d i s p e n s ‐
i n g  l i q u i d  c h a l l e n g e  c h e m i c a l  o n to  th e  s u r fac e  o f th e  s p e c i m e n

i n  th e  te s t c e l l .

8 . 3 . 1 . 2 . 5 . 2    Re p l ac e m e n t O -r i n gs  s h al l  b e  a va i l a b l e  fo r  u s e  i n
th e  p e r m e ati o n  te s t c e l l .

( A)    I f u n kn o wn ,  th e  c o m p a ti b i l i ty o f th e  O -r i n g m ate r i a l  wi th
th e  c h al l e n ge  c h e m i c al  s h a l l  b e  verifed  b e fo r e  u s e .

( B )    I f a n  O -r i n g s h o ws  an y s i gn s  o f c h e m i c al  d e gr a d a ti o n  i n
th e  fo r m  o f s o fte n i n g,  h ar d e n i n g,  s we l l i n g ,  d e te r i o r ati o n ,  o r

l o s s  o f s h ap e  o r  fu n c ti o n ,  an  O - r i n g  o f d i ffe r e n t m ate r i a l  s h a l l
b e  u s e d  th a t d o e s  n o t s h o w c h e m i c a l  d e g r ad ati o n .

8 . 3 . 1 . 2 . 5 . 3 *    An  i n e r t i m p e r m e a b l e  s u r r o g ate  m a te r i al  s h al l  b e
u s e d  as  a n e g ati ve  c o n tr o l  d u r i n g  val i d ati o n  te s ts .

8 . 3 . 1 . 2 . 6  C h e m i c al s .

8 . 3 . 1 . 2 . 6 . 1 *    T h e  fo l l o wi n g c h al l e n g e  c h e m i c al s  s h al l  b e  te s te d
as  l i q u i d s  at a  c o n c e n tr ati o n  o f 9 5  p e r c e n t o r  gr e a te r,  e x c e p t

wh e r e  o th e r wi s e  specifed:

( 1 ) L i q u i d  c h e m i c a l  wa r far e  a ge n ts  fo r  N F PA 1 9 9 1 – an d
N F PA 1 9 9 4 -c o m p l i an t C l a s s  1 ,  C l as s  2 ,  C l a s s  2 R,  C l a s s  3 ,

an d  C l as s  3 R e n s e m b l e  e l e m e n t m a te r i al s  an d  s e am s ,  a s
fo l l o ws :

( a) S u l fu r  m u s tar d ,  d i s ti l l e d  [ H D ,  o r  b i s ( 2 -c h l o r o e th yl )
sulfde,  C AS  5 0 5 -6 0 - 2 ]

( b ) S o m an  ( GD ,  o r  O -P i n ac o l yl  methylphosphonofuor‐
idate,  C AS  9 6 -6 4 - 0 )

( 2 ) L i q u i d  to x i c  i n d u s tr i a l  c h e m i c al s  fo r  N F PA 1 9 9 4 -
c o m p l i a n t C l as s  1  e n s e m b l e  e l e m e n ts  m ate r i a l s  an d
s e a m s ,  as  fo l l o ws :

( a) D i m e th yl  s u l fate  ( D M S ,  s u l fu r i c  ac i d  d i m e th yl  e s te r,
C AS  7 7 -7 8 -1 )

( b ) Te tr ac h l o r o e th yl e n e  ( p e r c h l o r o e th yl e n e ,  C AS
1 2 7 -1 8 -4 )

( c ) To l u e n e  ( to l u o l ,  C AS  1 0 8 - 8 8 -3 )
( 3 ) L i q u i d  to x i c  i n d u s tr i al  c h e m i c al  d i m e th yl  s u l fate  ( D M S ,

s u l fu r i c  a c i d  d i m e th yl  e s te r,  C AS  7 7 -7 8 -1 )  fo r  N F PA 1 9 9 4 -
c o m p l i a n t C l as s  2 ,  C l a s s  2 R,  C l as s  3 ,  an d  C l as s  3 R e n s e m ‐

b l e  e l e m e n t m ate r i a l s  an d  s e am s

8 . 3 . 1 . 2 . 7  P ro c e s s  fo r D e te r m i n i n g th e  M as s  o f L i q u i d  C h al ‐
l e n ge  C h e m i c al  Ap p l i e d .

8 . 3 . 1 . 2 . 7 . 1    P r i o r  to  as s e m b l i n g  th e  te s t c e l l  an d  c o n d u c ti n g
th e  te s t,  th e  m as s  o f th e  ap p l i e d  c h a l l e n g e  c h e m i c al  s h a l l  b e

d e te r m i n e d  u s i n g  th e  p r o c e d u r e  specifed  i n  8 . 3 . 1 . 2 . 7 . 2  to
8 . 3 . 1 . 2 . 7 . 4 .
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8 . 3 . 1 . 2 . 7 . 2 *    T h e  c h a l l e n ge  c h e m i c a l  s h al l  b e  ap p l i e d  to  an
i n e r t i m p e r m e ab l e  s u r r o g ate  s p e c i m e n  i n  th e  p a tte r n  d e s c r i ‐

b e d  i n  8 . 3 . 1 . 2 . 1 2 .

8 . 3 . 1 . 2 . 7 . 3    Afte r  ap p l i c ati o n ,  th e  i n e r t i m p e r m e a b l e  s u r r o ga te
s p e c i m e n  s h al l  b e  vi s u al l y i n s p e c te d  to  ve r i fy th a t th e  l i q u i d

c h a l l e n g e  c h e m i c al  wa s  c o r r e c tl y a p p l i e d .

8 . 3 . 1 . 2 . 7 . 4    T h e  i n e r t i m p e r m e ab l e  s u r r o g ate  s p e c i m e n  wi th
th e  a p p l i e d  l i q u i d  c h a l l e n g e  c h e m i c al  s h al l  b e  p l a c e d  i n  a
c l o s e d  l a r ge  vi a l  c o n ta i n i n g a  kn o wn  vo l u m e  o f s o l ve n t an d

an al yz e d  i n  a c c o r d an c e  wi th  th e  p r o c e d u r e  fr o m  8 . 3 . 1 . 2 . 7 . 5
th r o u g h  8 . 3 . 1 . 2 . 7 . 8 .

8 . 3 . 1 . 2 . 7 . 5    T h e  l a r ge  vi a l  wi th  s o l ve n t an d  i m p e r m e ab l e  s u r r o ‐
g ate  s p e c i m e n  wi th  th e  ap p l i e d  l i q u i d  c h al l e n g e  c h e m i c a l  s h a l l
b e  a gi ta te d  fo r  a t l e as t 1  h o u r  to  e n s u r e  c o m p l e te  e x tr ac ti o n  o f

th e  c h al l e n g e  c h e m i c a l .

8 . 3 . 1 . 2 . 7 . 6    Afte r  a gi ta ti o n ,  th e  s o l ve n t vi a l  s h a l l  b e  r e m o ve d
an d  s u b m i tte d  fo r  an a l ys i s  o f th e  l i q u i d  c h al l e n g e  c h e m i c al

u s i n g  a p r o c e d u r e  c ap ab l e  o f d e te c ti n g  1 . 0  m g  o f th e  l i q u i d
c h a l l e n g e  c h e m i c al .

8 . 3 . 1 . 2 . 7 . 7    U s i n g th e  m a s s  o f th e  l i q u i d  c h al l e n g e  c h e m i c al
d e te c te d  i n  th e  e x tr ac ti o n  p r o c e d u r e  an d  th e  e x p o s e d  ar e a o f

th e  te s t s p e c i m e n  defned  b y th e  te s t c e l l ,  th e  e x p o s u r e  c o n c e n ‐
tr a ti o n  s h al l  b e  a s  fo l l o ws :

( 1 ) 1 0 0  g/ m 2  + 1 . 0 / − 0 . 0  g/ m 2  fo r  N F PA 1 9 9 1 -c o m p l i an t
e n s e m b l e  m ate r i a l s

( 2 ) 2 0  g/ m 2  + 1 . 0 / − 0 . 0  g / m 2  fo r  N F PA 1 9 9 4 -c o m p l i an t C l as s  1
e n s e m b l e  m ate r i a l s

( 3 ) 1 0  g/ m 2  + 1 . 0 / − 0 . 0  g / m 2  fo r  C l a s s  2  a n d  C l a s s  3  e n s e m b l e
m a te r i al s

8 . 3 . 1 . 2 . 7 . 8    T h e  n u m b e r  o f 1  μL  l i q u i d  d r o p l e ts  s h a l l  b e  ad j u s ‐
te d  to  c o n fo r m  to  th e  ap p r o p r i ate  c o n c e n tr ati o n  r e q u i r e d  b y

8 . 3 . 1 . 2 . 7 . 7  fo r  th e  c l as s  o f e n s e m b l e  m a te r i al s  b e i n g  te s te d .

L o w e r  b o d y

M a l e  r u n  t e e

M a l e  r u n  t e e

L u g  p o s tO - r i n g # 1

O - r i n g  # 2

O - r i n g  # 3

O - r i n g  # 4

O - r i n g  # 5

C e l l  c a p

H e x  n u t

S p e c i m e n  s u p p o r t  p l a t e

C o m p r e s s i o n  p l a t e

U p p e r  b o d y

M a l e  c o n n e c t o r

M a l e  c o n n e c t o r

FI G U RE  8 . 3 . 1 . 2 . 4 . 2 ( a)   D i ffu s i o n  Te s t C e l l  As s e m b l y.  ( C o p yri gh t © 2 0 0 6  W.  L .  G o re  &
As s o c i ate s ,  I n c .  U s e d  wi th  p e r m i s s i o n ) .



P RO T E C T I VE  E N S E M B L E S  F O R H AZ ARD O U S  M AT E RI AL S  AN D  C B RN  O P E RAT I O N S1 9 9 0 - 8 6

2 0 2 2  E d i t i o n

8 . 3 . 1 . 2 . 8 *    T h e  fo l l o wi n g  c h a l l e n g e  c h e m i c a l s  s h al l  b e  te s te d  a s
g as e s  o r  vap o r s  i n  d r y ai r  o r  n i tr o ge n :

( 1 ) To x i c  i n d u s tr i al  ga s e s  fo r  N F PA 1 9 9 4 -c o m p l i an t C l as s  1
e n s e m b l e  e l e m e n t m a te r i al s  a n d  s e am s ,  a s  fo l l o ws :

( a) Ac r o l i e n  ( al l yl  al d e h yd e ) ,  C AS  1 0 7 - 0 2 -8
( b ) Ac r yl o n i tr i l e  ( VC N ,  c yan o e th yl e n e ) ,  C AS  1 0 7 -1 3 - 1
( c ) Am m o n i a,  an h yd r o u s  ( N H 3 ) ,  C AS  7 6 6 4 -4 1 -7

( d ) C h l o r i n e  ( C l 2 ) ,  C AS  7 7 8 2 -5 0 -5
( e ) D i e th yl am i n e ,  C AS  1 0 9 -8 9 -7
( f) E th yl  ac e tate  ( ac e ti c  e th e r,  ac e ti c  e s te r ) ,  C AS

1 4 1 -7 8 -6
( 2 ) To x i c  i n d u s tr i al  gas e s  an d  va p o r s  fo r  N F PA 1 9 9 4 -

c o m p l i an t C l as s  2 ,  C l a s s  2 R,  C l as s  3 ,  an d  C l as s  3 R e n s e m ‐
b l e  e l e m e n ts  m ate ri a l s  an d  s e am s ,  as  fo l l o ws :

( a) Am m o n i a  ( N H 3 ) ,  C AS  7 6 6 4 -4 1 -7
( b ) C h l o r i n e  ( C l 2 ) ,  C AS  7 7 8 2 -5 0 -5
( c ) Ac r o l e i n  ( al l yl  al d e h yd e ) ,  C AS  1 0 7 -0 2 -8
( d ) Ac r yl o n i tr i l e  ( VC N ,  c yan o e th yl e n e ) ,  C AS  1 0 7 -1 3 -1

8 . 3 . 1 . 2 . 9  P ro c e d u re s .

8 . 3 . 1 . 2 . 9 . 1  P re c o n d i ti o n i n g.

( A)    T h e  te s t s p e c i m e n ,  te s t e q u i p m e n t,  an d  te s t c e l l  as s e m b l y
s h a l l  b e  p l a c e d  i n  a n  e n vi r o n m e n ta l  c h am b e r  fo r  a m i n i m u m

o f 2 4  h o u r s  a t 3 2 ° C  ±  1 ° C  ( 9 0 ° F  ±  2 ° F )  a n d  at a r e l a ti ve  h u m i d ‐
i ty o f 8 0  p e r c e n t ±  5  p e r c e n t p r i o r  to  te s ti n g .

( B )    L i q u i d  c h al l e n ge  c h e m i c al s  s h al l  b e  a t r o o m  te m p e r atu r e
p r i o r  to  te s ti n g.

8 . 3 . 1 . 2 . 1 0  Te s t C e l l  As s e m b l y.

8 . 3 . 1 . 2 . 1 0 . 1    T h e  te s t c e l l  s h al l  b e  a s s e m b l e d  i n  th e  e n vi r o n ‐
m e n tal  c h am b e r  at 3 2 ° C  ±  2 ° C  ( 9 0 ° F  ±  4 ° F )  a n d  at a  r e l ati ve
h u m i d i ty o f 8 0  p e r c e n t ±  5  p e r c e n t.

8 . 3 . 1 . 2 . 1 0 . 2    O - r i n g  #1  s h al l  b e  p l ac e d  o n  th e  l o we r  b o d y
( c o l l e c ti o n  s i d e )  o f th e  te s t c e l l .

8 . 3 . 1 . 2 . 1 0 . 3    T h e  s a m p l e  s u p p o r t p l ate  s h al l  b e  p l a c e d  o n  th e
l o we r  b o d y ( c o l l e c ti o n  s i d e )  o f th e  te s t c e l l .

8 . 3 . 1 . 2 . 1 0 . 4    O - r i n g  # 2  ( o u te r )  an d  O -r i n g # 3  ( i n n e r )  s h al l  b e
p l a c e d  i n  th e  r e s p e c ti ve  gr o o ve s  o n  th e  s am p l e  s u p p o r t p l ate .

. 0 7 8

⁹⁄₃₂  t h r u ,  3 . 5  i n .  B . C .
t y p .  4  p l c s . ,  e q .  s p a c i n g

Ø 4 . 0 0

1 . 4 0  t h r u

FI G U RE  8 . 3 . 1 . 2 . 4 . 2 ( c )   C o m p re s s i o n  P l ate .  ( C o p yri gh t
© 2 0 0 6  W.  L .  G o re  &  As s o c i ate s ,  I n c .  U s e d  wi th  p e r m i s s i o n ) .

Ø 1 . 4 0
t h r u

. 1 0

. 1 0

. 1 8

⁹⁄₃₂  t h r u ,  3 . 5  i n .  
B . C .  4  p l c s .  
e q .  s p a c i n g

Ø 4 . 0 0

Ø 2 . 1 5 Ø 2 . 5 1

Ø 2 . 1 0

Ø 2 . 6 9

. 0 9

. 1 8

D e t a i l  B
S c a l e  1 : 1

S e c t i o n  A-A

A

A

BB

B

FI G U RE  8 . 3 . 1 . 2 . 4 . 2 ( b )   S am p l e  S up p o r t P l ate .  ( C o p yri gh t © 2 0 0 6  W.  L .  G o re  &  As s o c i ate s ,  I n c .
U s e d  wi th  p e r m i s s i o n ) .
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1 5 °

1 5 °

. 2 3
. 1 0

. 5 6

. 2 0

Ø 3 . 0 0

Ø 3 . 0 1 0

Ø 4 . 0 0

D e t a i l  B
S c a l e  1 : 1

B

S e c t i o n  A-A

A A

1 . 4 0

1 . 1 2 5
1 . 6 9

2 . 5  R E F

R . 1 2  
t y p .  4  p l c s .

R 1 . 2 5  
t y p .  2  p l c s .

Ta p  ¹ ⁄₄ – 2 0 ×  ⁹⁄₁ ₆  D P
3 . 5  i n .  B . C . ,  t y p .  4  p l c s . ,
e q .  s p a c e d

⁵⁄₃₂  ×  1 . 1 0  D P  d r i l l ,
t a p  ¹ ⁄₄  N P T,  0 . 5  D P
2  p l c s .

FI G U RE  8 . 3 . 1 . 2 . 4 . 2 ( d )   L o we r B o d y ( C o l l e c ti o n  S i d e ) .  ( C o p yri gh t © 2 0 0 6  W.  L .  G o re  &  As s o c i ate s ,  I n c .  U s e d  wi th  p e r m i s s i o n ) .

1 5 °

1 5 °

. 1 3. 1 0

. 1 3

. 3 8

. 1 0

. 5 6 3

. 5 0

D e t a i l  A
S c a l e  1 : 1

A

S e c t i o n  A-A

1 ¹ ⁄₂  i n .  s q u a re  
t h r e a d ,  4 5 °  c h a m fe r 
o n  l e a d i n g  a n d  
t ra i l i n g  t h r e a d ,
0 . 5  i n .  d e e p

A A

1 . 4 0

1 . 1 2 5

1 . 6 9

2 . 5  R E F

R . 1 2
t y p .  4  p l c s .

1  ³⁄₈  t h r u

R 1 . 2 5  
t y p .  2  p l c s .

⁵⁄₃₂  ×  1 . 1 0  D P. ,
¹ ⁄₄  N P T,  ×   ¹ ⁄₂  D P
t y p .  2  p l c s .

⁹⁄₃₂  t h r u
3 . 5  i n .  B . C . ,  t y p .  4  p l c s .
e q .  s p a c i n g

Ø 4 . 0 0

Ø 2 . 0 1

Ø 2 . 0 1

Ø 1 . 7 0

Ø 1 . 6 2 5

FI G U RE  8 . 3 . 1 . 2 . 4 . 2 ( e )   U p p e r  B o d y ( C h al l e n ge  S i d e ) .  ( C o p yri gh t © 2 0 0 6  W.  L .  G o re  &
As s o c i ate s ,  I n c .  U s e d  wi th  p e r m i s s i o n ) .
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8 . 3 . 1 . 2 . 1 0 . 5    T h e  s p e c i m e n  s h a l l  b e  r e m o ve d  fr o m  th e  c o n d i ‐
ti o n i n g l o c a ti o n  i n  th e  e n vi r o n m e n ta l  c h am b e r  an d  s h a l l  b e

p l a c e d  o n  to p  o f th e  s a m p l e  s u p p o r t p l a te .

8 . 3 . 1 . 2 . 1 0 . 6    Wi th  th e  u p p e r  b o d y ( c h a l l e n ge  s i d e )  o f th e  te s t
c e l l  u p s i d e  d o wn ,  O - r i n g  # 4  s h a l l  b e  p l a c e d  i n  th e  u p p e r  b o d y

o f th e  te s t c e l l  o n  th e  s p e c i m e n  s i d e  a n d  th e  c o m p r e s s i o n  p l a te
s h a l l  b e  p o s i ti o n e d  o ve r  O -r i n g # 4 .

8 . 3 . 1 . 2 . 1 0 . 7    T h e  u p p e r  b o d y ( c h a l l e n g e  s i d e )  o f th e  te s t c e l l
wi th  O -r i n g # 4  a n d  th e  c o m p r e s s i o n  p l ate  s h al l  b e  i n ve r te d ,

al i gn e d  wi th  th e  l u g  p o s ts ,  a n d  j o i n e d  wi th  th e  l o we r  b o d y
( c o l l e c ti o n  s i d e )  o f th e  te s t c e l l .

8 . 3 . 1 . 2 . 1 0 . 8    U s i n g  th e  fo u r  c e l l  s e al i n g l u g s ,  th e  c e l l  h a l ve s
s h a l l  b e  c l a m p e d  to g e th e r  a n d  5 1 . 8  c m / kg  ( 4 5  i n . / l b )  o f
to r q u e  s h al l  b e  a p p l i e d  to  e ac h  l u g  to  e n s u r e  a p r o p e r  c e l l  s e al .

8 . 3 . 1 . 2 . 1 0 . 9    O -r i n g #5  s h al l  b e  i n s e r te d  i n to  th e  gr o o ve
a r o u n d  th e  ag e n t c h a l l e n ge  p o r t i n  th e  u p p e r  b o d y o f th e  te s t

c e l l  an d  th e  c e l l  to p  c ap  s h a l l  b e  s c r e we d  i n to  p l a c e .

8 . 3 . 1 . 2 . 1 0 . 1 0    T h e  i n te g r i ty o f th e  te s t c e l l  as s e m b l y s h a l l  b e
verifed  u s i n g  th e  p r o c e d u r e  i n  8 . 3 . 1 . 2 . 1 1 .

8 . 3 . 1 . 2 . 1 0 . 1 1    E ac h  te s t c e l l  s h a l l  b e  l a b e l e d  wi th  th e  c h al l e n ge
c h e m i c a l  to  b e  u s e d  i n  i t.

8 . 3 . 1 . 2 . 1 1  Verifcation  o f Te s t C e l l  I n te gri ty.

8 . 3 . 1 . 2 . 1 1 . 1    Te s t c e l l  i n te g r i ty s h al l  b e  p e r fo r m e d  i n  th e  e n vi ‐
r o n m e n tal  c h a m b e r  at 3 2 ° C  ±  2 ° C  ( 9 0 ° F  ±  4 ° F )  an d  at a r e l ati ve

h u m i d i ty o f 8 0  p e r c e n t ±  5  p e r c e n t.

8 . 3 . 1 . 2 . 1 1 . 2    Val ve s  o n  th e  o u tl e t p o r ts  o f th e  u p p e r  a n d  l o we r
b o d y o f th e  te s t c e l l  s h a l l  b e  c l o s e d .

8 . 3 . 1 . 2 . 1 1 . 3    B o th  th e  u p p e r  a n d  l o we r  b o d y i n l e t p o r ts  o f th e
te s t c e l l  s h a l l  b e  c o n n e c te d  to  a  m a n o m e te r.

8 . 3 . 1 . 2 . 1 1 . 4    B o th  i n l e t p o r ts  s h a l l  b e  c o n n e c te d  to  a vac u u m
an d  th e  te s t c e l l  u p p e r  b o d y a n d  te s t c e l l  l o we r  b o d y s h al l  b e

d e p r e s s u r i z e d  to  7 5  m m  ( 3  i n . )  wate r  c o l u m n  p r e s s u r e .

8 . 3 . 1 . 2 . 1 1 . 5    I f th e  te s t c e l l  p r e s s u r e  d r o p s  b e l o w 5 0  m m  ( 2  i n . )
o f wate r  c o l u m n  wi th i n  2  m i n u te s ,  th e  te s t c e l l  s h a l l  b e  r e a s s e m ‐

b l e d  ac c o r d i n g to  th e  s te p s  i n  8 . 3 . 1 . 2 . 1 0 .

8 . 3 . 1 . 2 . 1 1 . 6    O n l y te s t c e l l s  th a t h a ve  p a s s e d  th i s  i n te g r i ty te s t
s h a l l  b e  u s e d  fo r  te s ti n g .

8 . 3 . 1 . 2 . 1 2  D e te r m i n ati o n  o f P ro c e d u re  fo r Ap p l yi n g L i q u i d
C h al l e n ge  C h e m i c al s .

8 . 3 . 1 . 2 . 1 2 . 1    T h e  l i q u i d  c h al l e n ge  c h e m i c al  c o n c e n tr a ti o n
s h a l l  b e  1 0 0  g/ m 2  + 1 . 0  / – 0 . 0  g / m 2  fo r  N F PA 1 9 9 1 -c o m p l i a n t
e n s e m b l e s .

8 . 3 . 1 . 2 . 1 2 . 2    T h e  l i q u i d  c h a l l e n ge  c h e m i c al  c o n c e n tr a ti o n
s h a l l  b e  2 0  g/ m 2  + 1 . 0 / –0 . 0  g / m 2  fo r  C l as s  1  e n s e m b l e s .

8 . 3 . 1 . 2 . 1 2 . 3    T h e  l i q u i d  c h a l l e n ge  c h e m i c al  c o n c e n tr a ti o n
s h a l l  b e  1 0  g / m 2  + 1 . 0 / − 0 . 0  g / m 2  fo r  C l as s  2 ,  C l a s s  2 R,  C l a s s  3 ,

an d  C l as s  3 R e n s e m b l e  m a te r i al s .

8 . 3 . 1 . 2 . 1 2 . 4    T h e  n u m b e r  o f 1  μL  d r o p l e ts  s h al l  b e  p e r m i tte d
to  var y,  d e p e n d i n g o n  th e  d e n s i ty o f th e  l i q u i d  c h al l e n ge  c h e m ‐

i c al .

( A)    F o r  N F PA 1 9 9 1 - c o m p l i a n t e n s e m b l e  m a te r i al s ,  8 0  d r o p l e ts
s h a l l  b e  ap p l i e d  e ve n l y s p ac e d  aro u n d  th e  p e r i m e te r  an d  th e
r e m a i n i n g  d r o p l e ts  p l ac e d  i n  th e  c e n te r.  I f m o r e  th an  1  d r o p l e t

i s  r e q u i r e d  i n  th e  c e n te r,  th e  d r o p l e ts  s h al l  b e  s p ac e d  8 . 1  m m
( 1 ∕3  i n . )  a p ar t.  F o r  s e am s ,  th e  d r o p l e ts  i n  th e  c e n te r  s h al l  b e
s p ac e d  al o n g th e  s e a m  j u n c tu r e .

( B )    F o r  C l as s  1  e n s e m b l e  m ate r i al s ,  1 6  d r o p l e ts  s h al l  b e
a p p l i e d  e ve n l y s p a c e d  a r o u n d  th e  p e r i m e te r  an d  th e  r e m ai n i n g

d r o p l e ts  p l ac e d  i n  th e  c e n te r.  I f m o r e  th an  1  d r o p l e t i s
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FI G U RE  8 . 3 . 1 . 2 . 4 . 2 ( f)   To p  C ap .  ( C o p yri gh t © 2 0 0 6  W.  L .  G o re  &  As s o c i ate s ,  I n c .  U s e d  wi th
p e r m i s s i o n ) .
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r e q u i r e d  i n  th e  c e n te r,  th e  d r o p l e ts  s h al l  b e  s p ac e d  8 . 1  m m  ( 1 ∕3

i n . )  a p a r t.  F o r  s e am s ,  th e  d r o p l e ts  i n  th e  c e n te r  s h al l  b e  s p ac e d
a l o n g  th e  s e am  j u n c tu r e .

( C )    F o r  C l as s  2  an d  C l a s s  3  e n s e m b l e  m ate r i a l s ,  8  d r o p l e ts
s h a l l  b e  a p p l i e d  e ve n l y s p ac e d  ar o u n d  th e  p e r i m e te r  an d  th e

r e m a i n i n g d r o p l e ts  p l a c e d  i n  th e  c e n te r.  I f m o r e  th an  1  d r o p l e t
i s  r e q u i r e d  i n  th e  c e n te r,  th e  d r o p l e ts  s h al l  b e  s p ac e d  8 . 1  m m
( 1 ∕3  i n . )  a p ar t.  F o r  s e am s ,  th e  d r o p l e ts  i n  th e  c e n te r  s h al l  b e

s p ac e d  al o n g th e  s e a m  j u n c tu r e .

8 . 3 . 1 . 2 . 1 2 . 5    A m e c h an i c al  o r  au to m ate d  d e vi c e  s h al l  b e
p e rm i tte d  fo r  u n i fo r m l y d i s p e n s i n g  th e  d r o p l e ts  o n to  th e
s u r fac e  o f th e  s p e c i m e n .

8 . 3 . 1 . 2 . 1 2 . 6    Wh e n  te s ti n g an y l i q u i d  c h e m i c al ,  a q u al i ty
c o n tr o l  tr i a l  s h al l  b e  c o n d u c te d  to  ve r i fy th a t th e  a p p l i c a ti o n

p r o c e s s  d e l i ve r s  e i th e r  1 0  g / m 2  + 1 . 0 / –0 . 0  g/ m 2  o r  2 0  g/ m 2

+ 1 . 0 / –0 . 0  g / m 2  u s i n g th e  p r o c e d u r e s  i n  8 . 3 . 1 . 2 . 7  specifc  to  th e
c l as s  o f e n s e m b l e  m a te r i al s  b e i n g  e va l u a te d .

8 . 3 . 1 . 2 . 1 3  P ro c e d ure  fo r L i q u i d  C h al l e n ge  C h e m i c al s .

8 . 3 . 1 . 2 . 1 3 . 1    T h e  te s t c e l l  s h al l  b e  m o u n te d  h o r i z o n tal l y an d
c o n n e c te d  to  th e  ai r  d e l i ve r y s ys te m  i n  th e  e n vi r o n m e n tal
c h a m b e r  at 3 2 ° C  ±  1 ° C  ( 9 0 ° F  ±  2 ° F )  an d  a t a  r e l ati ve  h u m i d i ty

o f 8 0  p e r c e n t ±  5  p e r c e n t.  Al l  c o n n e c ti o n s  s h al l  b e  s e c u r e d .

8 . 3 . 1 . 2 . 1 3 . 2    T h e  c al i b r ate d  a n al yti c al  d e te c ti o n  s ys te m  s h al l  b e
as s e m b l e d  an d  i n i ti a te d  a c c o r d i n g  to  i ts  i n s tr u c ti o n s .

( A)    I f b u b b l e r s  a r e  u s e d ,  e ac h  b u b b l e r  s h a l l  b e  flled  wi th  th e
p r o p e r  c o l l e c ti o n  s o l ve n t u s i n g a c al i b r ate d  p i p e tte  o r  e q u i va‐

l e n t d e vi c e ;  th e  c o l l e c ti o n  s o l ve n t s h a l l  i n c o r p o r ate  a n  i n te r n al
s tan d ar d  s o  a d j u s tm e n ts  c an  b e  m ad e  fo r  s o l ve n t e va p o r ati o n /

wate r  c o n d e n s a ti o n  d u r i n g s am p l i n g .

( B )    I f s o l i d  s o rb e n t tu b e s  ar e  to  b e  u s e d ,  e ac h  s o r b e n t tu b e
s h a l l  b e  c l e a n e d  b y h e ati n g  an d  p u r g i n g ;  th e  ab s e n c e  o f an y

r e s i d u a l  c h e m i c a l  s h a l l  b e  verifed  b y th e  ap p r o p r i a te  an a l ys i s
te c h n i q u e .

( C )    S am p l e r  tu b e s  s h a l l  b e  atta c h e d  to  th e  te s t c e l l  i m m e d i ‐
a te l y p r i o r  to  th e  a p p l i c ati o n  o f c h a l l e n ge  c h e m i c al  to  avo i d

p o te n ti a l l y a d ve r s e  e ffe c ts  c au s e d  b y th e  p r e s e n c e  o f m o i s tu r e
i n  th e  c o l l e c ti o n  m e d i a s tr e a m .

( D )    At th e  c o n c l u s i o n  o f th e  specifed  s a m p l i n g i n te r val ,
s a m p l i n g tu b e s  s h al l  b e  r e p l ac e d  i n  a m a n n e r  th at e n s u r e s
p e r m e an t i s  n o t l o s t.

( E )    P e r m e an t s h a l l  b e  d e s o r b e d  fr o m  s a m p l e r  tu b e s  i m m e d i ‐
a te l y fo l l o wi n g re m o va l  fr o m  th e  te s t c h am b e r.

( F)    An al ys i s  o f p e r m e a n t e x tr a c ts  s h a l l  b e  p e r fo r m e d  wi th i n
2 4  h o u r s  o f e x trac ti o n .

8 . 3 . 1 . 2 . 1 3 . 3    T h e  a i r  d e l i ve r y s h al l  b e  fowing  fltered  ai r  a t a
te m p e r a tu r e  o f 3 2 ° C  ±  1 ° C  ( 9 0 ° F  ±  2 ° F )  an d  a t a r e l a ti ve

h u m i d i ty o f 8 0  p e r c e n t ±  5  p e r c e n t to  th e  c o l l e c ti o n  s i d e  o f th e
te s t c e l l  at l e as t 1 5  m i n u te s  p r i o r  to  th e  a p p l i c a ti o n  o f th e  c h al ‐
l e n ge  c h e m i c al .

8 . 3 . 1 . 2 . 1 3 . 4    Wi th  th e  c e l l  to p  c a p  r e m o ve d ,  1  µ L  d r o p l e ts  s h a l l
b e  p l a c e d  th r o u g h  th e  ag e n t c h al l e n ge  p o r t o f th e  te s t c e l l  o n

th e  s p e c i m e n ’ s  o u te r  s u r fa c e  wi th i n  2 0  s e c o n d s ,  a c c o r d i n g to
th e  p r o c e d u r e  d e te r m i n e d  i n  8 . 3 . 1 . 2 . 1 2 .

8 . 3 . 1 . 2 . 1 3 . 5    Afte r  p l ac i n g th e  l i q u i d  c h al l e n ge  c h e m i c al  o n
th e  s p e c i m e n  i n  th e  te s t c e l l ,  th e  c e l l  to p  c ap  s h a l l  b e  s e a l e d

wi th i n  5  s e c o n d s .

( A)    F o r  te s ti n g o f N F PA 1 9 9 1 – an d  N F PA 1 9 9 4 -c o m p l i an t
C l a s s  1 ,  C l a s s  2 ,  an d  C l as s  2 R e n s e m b l e  m ate r i al s ,  th e  fltered

ai r  at a te m p e r atu r e  o f 3 2 ° C  ±  1 ° C  ( 9 0 ° F  ±  2 ° F )  an d  a t a  r e l ati ve
h u m i d i ty o f 8 0  p e r c e n t ±  5  p e r c e n t s h al l  b e  fowed  o n l y to  th e

c o l l e c ti o n  s i d e  o f th e  te s t c e l l  a t a r ate  o f 1 . 0  L / m i n
±  0 . 1  L / m i n  ( 1 6 . 6 7  c m 3 / s e c  ±  1 . 6 7  c m 3 / s e c ) .  N o  ai r  s h al l  b e
fowed  a c r o s s  th e  c h al l e n g e  s i d e  o f th e  te s t c e l l .

( B )    F o r  te s ti n g  o f C l a s s  3  an d  C l a s s  3 R e n s e m b l e  m ate r i a l s ,  th e
fltered  ai r  at a te m p e r atu r e  o f 3 2 ° C  ±  1 ° C  ( 9 0 ° F  ±  2 ° F )  an d  at a
r e l ati ve  h u m i d i ty o f 8 0  p e r c e n t ±  5  p e r c e n t s h a l l  b e  fowed  to

th e  c h a l l e n g e  s i d e  o f th e  te s t c e l l  at a  r ate  o f 0 . 3  L / m i n
±  0 . 0 3  L / m i n  ( 5  c m 3 / s e c  ±  1 . 0 5  c m 3 / s e c )  an d  to  th e  c o l l e c ti o n
s i d e s  o f th e  te s t c e l l  a t a r ate  o f 1 . 0  L / m i n  ±  0 . 1  L / m i n
( 1 6 . 6 7  c m 3 / s e c  ±  1 . 6 7  c m 3 / s e c ) .

8 . 3 . 1 . 2 . 1 3 . 6    T h e  c h a l l e n ge  c h e m i c al  i n  th e  effuent a i r  s tr e a m
s h a l l  b e  c o l l e c te d ,  m e as u r e d ,  a n d  an a l yz e d  u s i n g  e i th e r  d i s c r e te

o r  c u m u l ati ve  m e th o d s  fo r th e  frst 1 5 - m i n u te  + 1 . 0 / –0  m i n u te s
i n te r val  a n d  o ve r a l l  fo r  6 0  m i n u te s  + 1 . 0 / –0  m i n u te s .

8 . 3 . 1 . 2 . 1 3 . 7    T h e  c o l l e c ti o n  m e d i a fo r  th e  c h a l l e n g e  c h e m i c al
s h a l l  b e  an a l yz e d  u s i n g  an  ap p r o p r i ate  a n al yti c al  p r o c e d u r e .

8 . 3 . 1 . 2 . 1 3 . 8    At l e a s t o n e  te s t s h al l  b e  c o n d u c te d  wi th  a s p e c i ‐
m e n ,  b u t wi th o u t th e  c h al l e n ge  c h e m i c al ,  a s  a  n e ga ti ve  c o n tr o l .

8 . 3 . 1 . 2 . 1 3 . 9    At l e as t o n e  te s t s h al l  b e  c o n d u c te d  wi th  an  i n e r t
i m p e r m e ab l e  s u r r o g ate  s p e c i m e n  as  a n e g ati ve  c o n tr o l .

8 . 3 . 1 . 2 . 1 3 . 1 0    T h e  r e s u l ts  fr o m  te s ts  ac c o m p an i e d  b y u n s u c ‐
c e s s fu l  n e ga ti ve  c o n tr o l s  s h a l l  n o t b e  u s e d  an d  th e  te s t s h a l l  b e
r e p e ate d .

8 . 3 . 1 . 2 . 1 4  P ro c e d ure  fo r G as  o r Vap o r C h al l e n ge  C h e m i c al s .

8 . 3 . 1 . 2 . 1 4 . 1    T h e  te s t c e l l  s h al l  b e  m o u n te d  h o r i z o n tal l y an d
c o n n e c te d  to  th e  ai r  d e l i ve r y s ys te m  i n  th e  e n vi r o n m e n tal

c h a m b e r  at 3 2 ° C  ±  1 ° C  ( 9 0 ° F  ±  2 ° F )  an d  a t a  r e l ati ve  h u m i d i ty
o f 8 0  p e r c e n t ±  5  p e r c e n t.  Al l  c o n n e c ti o n s  s h al l  b e  s e c u r e d .

8 . 3 . 1 . 2 . 1 4 . 2    T h e  a i r  d e l i ve r y s h al l  b e  c o n n e c te d  a n d  fowing
1  L / m i n  ( 1 6 . 6 7  c m 3 )  o f fltered  ai r  at a  te m p e r a tu r e  o f 3 2 ° C
±  1 ° C  ( 9 0 ° F  ±  2 ° F )  a n d  at a r e l a ti ve  h u m i d i ty o f 8 0  p e r c e n t
±  5  p e r c e n t to  th e  c o l l e c ti o n  s i d e  o f th e  te s t c e l l  at l e as t

1 5  m i n u te s  p r i o r  to  th e  i n i ti ati o n  o f an y ga s  o r  va p o r  c h al l e n ge
c h e m i c a l .

8 . 3 . 1 . 2 . 1 4 . 3    T h e  c al i b r ate d  a n al yti c al  d e te c ti o n  s ys te m  s h al l  b e
as s e m b l e d  an d  i n i ti a te d  a c c o r d i n g  to  i ts  i n s tr u c ti o n s .

( A)    I f b u b b l e r s  a r e  u s e d ,  e ac h  b u b b l e r  s h a l l  b e  flled  wi th  th e
p r o p e r  c o l l e c ti o n  s o l ve n t u s i n g a c al i b r ate d  p i p e tte  o r  e q u i va‐
l e n t d e vi c e ;  th e  c o l l e c ti o n  s o l ve n t s h a l l  i n c o r p o r ate  a n  i n te r n al

s tan d ar d  s o  a d j u s tm e n ts  c an  b e  m ad e  fo r  s o l ve n t e va p o r ati o n /
wate r  c o n d e n s a ti o n  d u r i n g s am p l i n g .

( B )    I f s o l i d  s o r b e n t tu b e s  ar e  to  b e  u s e d ,  e ac h  s o r b e n t tu b e
s h a l l  b e  c l e a n e d  b y h e ati n g  an d  p u r g i n g ;  th e  ab s e n c e  o f an y
r e s i d u al  c h e m i c a l  s h a l l  b e  verifed  b y th e  ap p r o p r i a te  an a l ys i s

te c h n i q u e .

( C )    S am p l e r  tu b e s  s h al l  b e  atta c h e d  to  th e  te s t c e l l  i m m e d i ‐
a te l y p r i o r  to  th e  a p p l i c ati o n  o f c h a l l e n ge  c h e m i c al  to  avo i d

p o te n ti a l l y a d ve r s e  e ffe c ts  c au s e d  b y th e  p r e s e n c e  o f m o i s tu r e
i n  th e  c o l l e c ti o n  m e d i a s tr e a m .
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( D )    At th e  c o n c l u s i o n  o f th e  specifed  s a m p l i n g i n te r val ,
s a m p l i n g tu b e s  s h al l  b e  r e p l ac e d  i n  a m a n n e r  th at e n s u r e s

p e r m e an t i s  n o t l o s t.

( E )    P e r m e an t s h a l l  b e  d e s o r b e d  fr o m  s am p l e r  tu b e s  i m m e d i ‐
ate l y fo l l o wi n g  r e m o val  fr o m  th e  te s t c h a m b e r.

( F)    An al ys i s  o f p e r m e a n t e x tr a c ts  s h a l l  b e  p e r fo r m e d  wi th i n
2 4  h o u r s  o f e x tr ac ti o n .

8 . 3 . 1 . 2 . 1 4 . 4    T h e  i n i ti ati o n  o f th e  te s t s h a l l  o c c u r  wh e n  th e  ga s
o r  vap o r  c h al l e n ge  c h e m i c al  i s  i n tr o d u c e d  i n to  th e  c h al l e n g e

s i d e  o f th e  te s t c e l l .

( A)    T h e  s u p p l y o f th e  g as  o r  vap o r  c h al l e n ge  c h e m i c a l  s h a l l  b e
suffcient to  m ai n ta i n  th e  g as  o r  vap o r  c h al l e n g e  c h e m i c al
c o n c e n tr a ti o n  d u r i n g  th e  e x p o s u r e  p e r i o d  o f 6 0  m i n u te s

+ 1 . 0 / –0 . 0  m i n u te s .

( B )    T h e  ga s  o r  va p o r  c h al l e n ge  c h e m i c al  s h a l l  b e  at a te m p e r a‐
tu r e  o f 3 2 ° C  ±  1 ° C  ( 9 0 ° F  ±  2 ° F ) .

( C )    F o r  te s ti n g  o f C l as s  1  e n s e m b l e  m ate r i a l s ,  th e  c o n c e n tr a‐
ti o n  o f th e  ga s  o r  va p o r  c h al l e n g e  c h e m i c al  s h a l l  b e  1 0 , 0 0 0

p p m  + 1 , 0 0 0 / –0  p p m  ( b y vo l u m e ) .

( D )    F o r  te s ti n g  o f C l a s s  2  an d  C l as s  2 R e n s e m b l e  m ate r i al s ,  th e
c o n c e n tr a ti o n  o f th e  ga s  o r  vap o r  c h a l l e n ge  c h e m i c a l  s h a l l  b e
3 5 0  p p m  + 3 5 / –0  p p m  ( b y vo l u m e ) .

( E )    F o r  te s ti n g  o f C l a s s  3  an d  C l a s s  3 R e n s e m b l e  m a te r i al s ,  th e
c o n c e n tr a ti o n  o f th e  ga s  o r  vap o r  c h a l l e n g e  c h e m i c a l  s h a l l  b e

4 0  p p m  + 1 0 / –0  p p m  ( b y vo l u m e ) .

8 . 3 . 1 . 2 . 1 4 . 5    T h e  c h a l l e n g e  c h e m i c al  i n  th e  effuent ai r  s tr e a m
s h a l l  b e  c o l l e c te d ,  m e as u r e d ,  a n d  an a l yz e d  u s i n g  e i th e r  d i s c r e te

o r  c u m u l a ti ve  m e th o d s  fo r  th e  frst 1 5 - m i n u te  + 1 . 0 / –0  m i n u te s
i n te r val  a n d  o ve r a l l  fo r  6 0  m i n u te s  + 1 . 0 / –0  m i n u te s .

8 . 3 . 1 . 2 . 1 4 . 6    T h e  c o l l e c ti o n  m e d i a fo r  th e  c h a l l e n g e  c h e m i c al
s h a l l  b e  an a l yz e d  u s i n g  a n  ap p r o p r i a te  a n al yti c al  p r o c e d u r e .

8 . 3 . 1 . 2 . 1 4 . 7    At l e a s t o n e  te s t s h al l  b e  c o n d u c te d  wi th  th e  s p e c i ‐
m e n ,  b u t wi th o u t th e  c h a l l e n ge  c h e m i c al ,  a s  a  n e g ati ve  c o n tr o l .

8 . 3 . 1 . 2 . 1 4 . 8    T h e  r e s u l ts  fr o m  te s ts  ac c o m p an i e d  b y u n s u c c e s s ‐
fu l  n e g ati ve  c o n tr o l s  s h a l l  n o t b e  u s e d ,  an d  th e  te s t s h al l  b e

r e p e ate d .

8 . 3 . 1 . 2 . 1 5  Te s t C o n c l us i o n ,  Te s t C e l l  C l e an e d ,  an d  S p e c i m e n
D i s p o s al .

8 . 3 . 1 . 2 . 1 5 . 1    At th e  c o n c l u s i o n  o f th e  te s t,  th e  te s t c e l l  s h al l  b e
p u r g e d ,  a n d  th e  a i r  d e l i ve r y an d  an a l yti c a l  s ys te m  s h a l l  b e  s h u t
d o wn .

8 . 3 . 1 . 2 . 1 5 . 2    E a c h  c e l l  s h a l l  b e  d i s as s e m b l e d  o n e  a t a  ti m e .

8 . 3 . 1 . 2 . 1 5 . 3    T h e  te s te d  s p e c i m e n  s h al l  b e  i n s p e c te d  fo r  d e g r a‐
d ati o n  o r  o th e r  o b vi o u s  a b n o r m a l i ti e s ;  th e s e  o b s e r va ti o n s  s h a l l

b e  r e c o r d e d  wi th  th e  te s t r e s u l ts .

8 . 3 . 1 . 2 . 1 5 . 4    D i s p o s al  o f te s te d  s p e c i m e n s  an d  o th e r  s u p p l i e s
s h a l l  b e  h an d l e d  a c c o r d i n g  to  l o c a l ,  s ta te ,  fe d e r a l  o r  o th e r

a p p l i c a b l e  r e gu l ati o n s .

8 . 3 . 1 . 2 . 1 5 . 5    E a c h  c o m p o n e n t o f th e  te s t c e l l  s h al l  b e  r i n s e d
wi th  ac e to n e  o r  o th e r  a p p r o p r i ate  s o l ve n t to  r e m o ve  r e s i d u al
c h e m i c a l s  an d  a l l o we d  to  ai r  d r y i n  a c l e a n  ar e a.

8 . 3 . 1 . 2 . 1 5 . 6    Te s t c e l l s  s h al l  b e  fr e e  o f r e s i d u al  c h e m i c a l s  p r i o r
to  r e u s e .

8 . 3 . 1 . 2 . 1 6  Re p o r t.

8 . 3 . 1 . 2 . 1 6 . 1    T h e  c u m u l a ti ve  p e r m e a ti o n  fo r  th e  frst 1 5 -
m i n u te  i n te r val  an d  fo r  th e  o ve r al l  6 0 -m i n u te  e x p o s u r e  s h a l l  b e

c a l c u l ate d ,  r e c o r d e d ,  an d  r e p o r te d  i n  μg/ c m 2  fo r  e a c h  s p e c i ‐
m e n  fo r  e a c h  c h a l l e n g e  c h e m i c al .

( A)    I f n o  c h al l e n ge  c h e m i c al  i s  d e te c te d  a t th e  e n d  o f th e  6 0 -
m i n u te  te s t p e r i o d ,  th e n  th e  c u m u l a ti ve  p e r m e ati o n  s h a l l  b e
r e c o r d e d  an d  r e p o r te d  a s  l e s s  th a n  th e  m i n i m u m  d e te c tab l e

m a s s  p e r  u n i t a r e a fo r  th e  specifc  c h e m i c a l  b e i n g  te s te d .

8 . 3 . 1 . 2 . 1 6 . 2    T h e  ave r ag e  c u m u l a ti ve  p e r m e ati o n  s h a l l  b e
c a l c u l ate d  an d  r e p o r te d  b y a ve r a gi n g th e  r e s u l ts  fr o m  al l  s p e c i ‐

m e n s  fo r  e a c h  c h al l e n g e  c h e m i c a l .

( A)    F o r  th e  c al c u l a ti o n  o f a ve r a ge  c u m u l ati ve  p e r m e a ti o n ,  i f
th e  r e s u l ts  o f o n e  o r  m o r e  o f th e  s p e c i m e n s  te s te d  i s  l e s s  th a n
th e  m i n i m u m  d e te c ta b l e  c u m u l a ti ve  p e r m e ati o n ,  th e n  th e

m i n i m u m  d e te c tab l e  c u m u l ati ve  p e r m e a ti o n  s h al l  b e  u s e d  a s
th e  r e s u l t fo r  th o s e  s p e c i m e n s .

( B )    F o r  th e  c al c u l ati o n  o f ave r ag e  c u m u l a ti ve  p e r m e ati o n ,  i f
th e  r e s u l ts  o f al l  th e  s p e c i m e n s  te s te d  a r e  l e s s  th an  th e  m i n i ‐
m u m  d e te c tab l e  c u m u l ati ve  p e r m e ati o n ,  th e n  th e  ave r ag e

c u m u l a ti ve  p e r m e a ti o n  s h al l  b e  r e p o r te d  as  th e  m i n i m u m
d e te c tab l e  c u m u l a ti ve  p e r m e a ti o n .

8 . 3 . 1 . 2 . 1 6 . 3    An y o b s e r va ti o n s  o f d e g r ad a ti o n  o r  o th e r  a b n o r ‐
m a l i ti e s  s h al l  b e  r e p o r te d  at th e  c o n c l u s i o n  o f th e  te s ti n g  o f
e ac h  s p e c i m e n .

8 . 3 . 1 . 2 . 1 7 *  Ad d i ti o n al  Te s t I n fo r m ati o n  to  B e  Re p o r te d .    T h e
fo l l o wi n g  a d d i ti o n al  i n fo r m a ti o n  s h al l  b e  r e c o rd e d  an d  r e p o r ‐

te d  as  p a r t o f th e  i n d i vi d u al  te s t r e p o r t fo r e ac h  m ate r i a l -
c h e m i c a l  p a i r :

( 1 ) M ate r i a l  n am e
( 2 ) C h e m i c al  o r  c h e m i c al  m i x tu r e  identifcation
( 3 ) S a m p l i n g te c h n i q u e ,  i n c l u d i n g  s o r b e n t m a te r i al
( 4 ) D e s o r p ti o n  te c h n i q u e ,  i n c l u d i n g e x tr ac ti o n  s o l ve n t i f a

s o r b e n t tu b e  i s  u s e d
( 5 ) An a l yti c al  i n s tr u m e n tati o n  o r  a n al ys i s  te c h n i q u e ,  i n c l u d ‐

i n g d e te c to r
( 6 ) M e th o d  o f c al i b r ati o n  o f an a l yti c a l  i n s tr u m e n tati o n
( 7 ) D e s o r p ti o n  an d  r e te n ti o n  effciency,  as  a p p l i c a b l e  to

c o l l e c ti o n  m e th o d
( 8 ) L i m i t o f d e te c ti o n  o f an a l ys i s  te c h n i q u e
( 9 ) M i n i m u m  d e te c tab l e  c u m u l ati ve  p e r m e ati o n  m as s

( 1 0 ) D ate  o f te s t
( 1 1 ) Te s ti n g  l ab o r ato r y
( 1 2 ) An y o b s e r va ti o n s  o f d e g r ad ati o n  o r  o th e r  ab n o r m a l i ti e s

at th e  c o n c l u s i o n  o f th e  te s ti n g o f e a c h  s p e c i m e n

8 . 3 . 1 . 2 . 1 8  I n te rp re tati o n .    T h e  ave r ag e  c u m u l ati ve  p e r m e a ti o n
fo r  th e  frst 1 5 -m i n u te  i n te r val  an d  fo r  th e  o ve r al l  6 0 -m i n u te
e x p o s u r e  fo r  e a c h  c h a l l e n ge  c h e m i c al  s h al l  b e  u s e d  to  d e te r ‐

m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 3 . 1 . 2 . 1 9  Specifc  Re q u i re m e n ts  fo r Te s ti n g G ar m e n t M ate ri ‐
al s  Afte r Fl e x i n g an d  Ab rad i n g.

8 . 3 . 1 . 2 . 1 9 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  2 0 0  m m  ×
2 8 0  m m  ( 8  i n .  ×  1 1  i n . )  r e c ta n gl e s  an d  s h al l  c o n s i s t o f al l  l aye r s

as  confgured  i n  th e  g ar m e n t.

8 . 3 . 1 . 2 . 1 9 . 2    Two  s a m p l e s  s h al l  frst b e  c o n d i ti o n e d  b y fexing
as  specifed  i n  8 . 1 . 3 .
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( A)    O n e  s am p l e  s h a l l  b e  fexed  wi th  th e  l o n gi tu d i n al  a x i s
p ar a l l e l  to  th e  m ac h i n e  d i r e c ti o n  o f th e  m ate r i al ,  a n d  th e

s e c o n d  s am p l e  s h al l  b e  fexed  wi th  th e  l o n g i tu d i n al  ax i s  p a r al ‐
l e l  to  th e  c r o s s -m ac h i n e  d i r e c ti o n  o f th e  m ate r i a l .

( B )    F o l l o wi n g  fexing,  two  s am p l e s  fo r  ab r as i o n  c o n d i ti o n i n g
m e a s u r i n g  4 5  m m  ×  2 3 0  m m  ( 1 3 ∕4  i n .  ×  9  i n . )  e a c h  s h a l l  b e  c u t

fr o m  th e  c e n te r  o f th e  fexed  s am p l e s .

( C )    At l e as t o n e  s p e c i m e n  fo r  ab r a s i o n  c o n d i ti o n i n g  s h al l  b e
take n  fr o m  a s am p l e  fexed  i n  th e  m a c h i n e  d i r e c ti o n ,  a n d  a t

l e as t o n e  s p e c i m e n  fo r  ab r as i o n  c o n d i ti o n i n g s h al l  b e  take n
fr o m  a s a m p l e  fexed  i n  th e  c r o s s -m ac h i n e  d i r e c ti o n  fo r  e a c h
c h e m i c a l  te s te d .

8 . 3 . 1 . 2 . 1 9 . 3    T h e  n e w s a m p l e s  fo r ab r as i o n  c o n d i ti o n i n g s h a l l
th e n  b e  c o n d i ti o n e d  b y ab r a d i n g  as  specifed  i n  8 . 1 . 4 .

( A)    F o l l o wi n g a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n
r e s i s tan c e  te s ti n g  s h al l  b e  take n  fro m  e a c h  s am p l e  s u b j e c te d  to

ab r as i o n .

( B )    T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e  ta ke n  fr o m  th e
e x a c t c e n te r  o f th e  ab r ad e d  s am p l e  s o  th a t th e  c e n te r  o f th e

p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 1 . 2 . 2 0  Specifc  Re q ui re m e n ts  fo r Te s ti n g Vi s o rs .    S am p l e s
fo r  c o n d i ti o n i n g  s h a l l  b e  vi s o r  m a te r i al s .

8 . 3 . 1 . 2 . 2 1  Specifc  Re q ui re m e n ts  fo r Te s ti n g G l o ve  M ate ri al s
Afte r Ab rad i n g.

8 . 3 . 1 . 2 . 2 1 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  wh o l e  g l o ve
c o m p o n e n ts  o r  wh o l e  g l o ve  i n d i vi d u a l  e l e m e n ts .

8 . 3 . 1 . 2 . 2 1 . 2    T h r e e  s a m p l e s  fo r  a b r a s i o n  c o n d i ti o n i n g  m e as u r ‐
i n g  4 5  m m  ×  2 3 0  m m  ( 1 3 ∕4  i n .  ×  9  i n . )  e a c h  s h al l  b e  c u t fr o m  th e
c e n te r  o f th e  g au n tl e t p o rti o n  o f th e  s a m p l e .

8 . 3 . 1 . 2 . 2 1 . 3    T h e  n e w s am p l e s  fo r  ab r as i o n  c o n d i ti o n i n g  s h a l l
th e n  b e  c o n d i ti o n e d  b y ab r a d i n g  as  specifed  i n  8 . 1 . 4 .

( A)    F o l l o wi n g ab r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n
re s i s tan c e  te s ti n g  s h al l  b e  take n  fr o m  e a c h  s am p l e  s u b j e c te d  to

a b r as i o n .

( B )    T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m  th e
e x ac t c e n te r  o f th e  ab r ad e d  s am p l e  s o  th a t th e  c e n te r  o f th e

p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 1 . 2 . 2 1 . 4    Wh e r e  th e  g l o ve  c h e m i c al  p r o te c ti o n  l aye r
c o n tai n s  a  s e am ,  s tr a i g h t s e a m  s p e c i m e n s  s h al l  b e  p e r m i tte d  to

b e  te s te d  i n  l i e u  o f m a te r i al  s p e c i m e n s .  T h e  s e a m  s p e c i m e n s
s h a l l  b e  te s te d  a fte r  th e  c o n d i ti o n i n g specifed  i n  8 . 1 . 4 .  T h e  te s t
c e l l  s h al l  i n c l u d e  b o th  th e  c h e m i c a l  p r o te c ti o n  l aye r  m a te r i al
an d  th e  c h e m i c al  p r o te c ti o n  l a ye r  s e am .  T h e  s e a m  s h al l  b e

l o c a te d  i n  th e  a p p r o x i m ate  c e n te r  o f th e  te s t c e l l .

8 . 3 . 1 . 2 . 2 2  Specifc  Re q u i re m e n ts  fo r Te s ti n g Fo o twe ar.

8 . 3 . 1 . 2 . 2 2 . 1    T h i s  te s t s h al l  ap p l y to  a l l  typ e s  o f fo o twe ar  confg‐
urations.

8 . 3 . 1 . 2 . 2 2 . 2    Wh e r e  th e  fo o twe ar  i n c o r p o r a te s  a  s o c k o r  o ve r
b o o t c o n s tr u c te d  o f ga r m e n t m ate r i al ,  th e  g ar m e n t m a te r i al
fex  fati g u e  r e s i s tan c e  te s t as  specifed  i n  8 . 1 . 3  s h al l  b e  p e r m i t‐
te d  to  b e  s u b s ti tu te d  fo r  th i s  te s t.

8 . 3 . 1 . 2 . 2 2 . 3    U p p e r  s am p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  wh o l e
fo o twe ar  i te m s .

8 . 3 . 1 . 2 . 2 2 . 4    F o o twe a r  u p p e r  s a m p l e s  s h al l  b e  c o n d i ti o n e d  b y
ab r ad i n g  a s  specifed  i n  8 . 1 . 4 .

8 . 3 . 1 . 2 . 2 2 . 5    F o l l o wi n g  ab r as i o n ,  o n l y o n e  s p e c i m e n  fo r  c h e m i ‐
c a l  p e r m e ati o n  r e s i s tan c e  te s ti n g s h a l l  b e  take n  fr o m  e a c h

s a m p l e  s u b j e c te d  to  ab r as i o n .

8 . 3 . 1 . 2 . 2 2 . 6    T h e  c h e m i c a l  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e
take n  fr o m  th e  e x a c t c e n te r  o f th e  ab r a d e d  s am p l e  s o  th at th e

c e n te r  o f th e  p e r m e a ti o n  te s t s p e c i m e n  an d  th e  c e n te r  o f th e
ab r ad e d  s p e c i m e n  c o i n c i d e .

8 . 3 . 1 . 2 . 2 3  Specifc  Re q u i re m e n ts  fo r Te s ti n g S e am s  o f
G ar m e n ts ,  H o o d s ,  S o c k s ,  Vi s o rs ,  an d  G l o ve s .

8 . 3 . 1 . 2 . 2 3 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  6 0 0  m m  ( 2 3  1 ∕2

i n . )  l e n g th s  o f p r e p ar e d  s tr ai gh t s e a m  o r  c u t fr o m  e n s e m b l e s .

8 . 3 . 1 . 2 . 2 3 . 2    S e a m  s p e c i m e n s  s h a l l  b e  p r e p a r e d  fr o m  s tr a i g h t
s e a m  s a m p l e s  th at h ave  a m i n i m u m  o f 7 5  m m  ( 3  i n . )  o f m a te ‐

r i al  o n  e a c h  s i d e  o f th e  s e am  c e n te r.

8 . 3 . 1 . 2 . 2 3 . 3    S e a m  s p e c i m e n s  s h a l l  b e  c u t s u c h  th a t th e  e x ac t
s e a m  c e n te r  d i vi d e s  th e  s p e c i m e n  i n  h al f.

8 . 3 . 1 . 2 . 2 3 . 4    S e a m  s p e c i m e n s  s h al l  b e  p r e p ar e d  s u c h  th at th e y
r e p r e s e n t e ac h  s ti tc h  a n d  s e al i n g m e th o d .  S p e c i m e n s  s h al l  b e
p e r m i tte d  to  b e  take n  fr o m  th e  fnished  p r o d u c t.

8 . 3 . 1 . 2 . 2 3 . 5    Gar m e n t s e am s  s h a l l  i n c l u d e ,  at a m i n i m u m ,
ga r m e n t-to -ga r m e n t m ate r i a l  s e am s  an d  ga r m e n t-to -vi s o r  m a te ‐

r i al  s e a m s ,  wh e n  ap p l i c ab l e .

8 . 3 . 1 . 2 . 2 3 . 6    S e a m  s p e c i m e n s  s h al l  b e  take n  fr o m  th e  ga u n tl e t
p o r ti o n  o f a  gl o ve  wh e r e  an  e x te r n al  s e am  i s  u s e d  i n  th e

c o n s tr u c ti o n  o f th e  g l o ve .

8 . 3 . 1 . 2 . 2 4  Specifc  Re q ui re m e n ts  fo r Te s ti n g E l as to m e ri c  I n te r‐
fac e  M ate ri al s .

8 . 3 . 1 . 2 . 2 4 . 1    S a m p l e s  s h a l l  n o t b e  s u b j e c te d  to  c o n d i ti o n i n g  b y
fexing  o r  a b r a s i o n .

8 . 3 . 1 . 2 . 2 4 . 2    S p e c i m e n s  s h a l l  b e  ta ke n  fr o m  e l a s to m e r i c  i n te r ‐
fa c e  s h e e t m a te r i al  o r  fo r m e d  e l a s to m e r i c  i n te r fa c e  i te m s  th at
ar e  r e p r e s e n ta ti ve  o f th e  e l as to m e r i c  i n te r fac e  m a te r i al  n o m i ‐

n a l  th i c kn e s s .

8 . 3 . 1 . 3  L o w Vap o r C h e m i c al  P e r m e ati o n  Te s t.

8 . 3 . 1 . 3 . 1  Ap p l i c ati o n .

8 . 3 . 1 . 3 . 1 . 1    T h e  te s t s h a l l  a p p l y to  N F PA 1994-certifed
C l a s s  1  g ar m e n ts ,  g l o ve s ,  fo o twe ar  u p p e r s ,  s o c ks ,  h o o d s ,  an d

e l as to m e r i c  i n te r fa c e  m a te r i al s  a n d  s e am s  i n  th e  e l e m e n ts  an d
b e twe e n  c o m p o n e n ts .

8 . 3 . 1 . 3 . 1 . 2    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  ga r m e n t,  h o o d ,
an d  s o c k m ate r i a l s  s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 3 . 8 .

8 . 3 . 1 . 3 . 1 . 3    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  vi s o r s  s h al l  b e  a s
specifed  i n  8 . 3 . 1 . 3 . 9 .

8 . 3 . 1 . 3 . 1 . 4    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  g l o ve  m ate r i al s
s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 3 . 1 0 .

8 . 3 . 1 . 3 . 1 . 5    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  fo o twe ar  m ate r i ‐
al s  s h al l  b e  a s  specifed  i n  8 . 3 . 1 . 3 . 1 1 .
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8 . 3 . 1 . 3 . 1 . 6    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  s e a m s  s h al l  b e  a s
specifed  i n  8 . 3 . 1 . 3 . 1 2 .

8 . 3 . 1 . 3 . 1 . 7    Specifc  r e q u i r e m e n ts  fo r  te s ti n g  e l as to m e r i c  i n te r ‐
fac e  m ate r i a l s  s h a l l  b e  as  specifed  i n  8 . 3 . 1 . 3 . 1 3 .

8 . 3 . 1 . 3 . 2  S am p l e s .    S am p l e s  s h al l  b e  e i th e r  N F PA 1 9 9 1 - o r
N F PA 1994-certifed  e n s e m b l e s ,  ga r m e n t m ate r i al s ,  vi s o r  m a te ‐

r i al s ,  gl o ve s ,  s o c ks ,  o r  fo o twe ar  o f th e  s i z e s  specifed  i n  th e
modifcations.

8 . 3 . 1 . 3 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h al l  b e  as  specifed
a c c o r d i n g  to  th e  specifc  r e q u i r e m e n ts  i n  8 . 1 . 1 ,  as  ap p r o p r i ate .

8 . 3 . 1 . 3 . 2 . 2    Al l  l aye r s  o f th e  s am p l e s  d u r i n g  c o n d i ti o n i n g  s h a l l
b e  p r e s e n t a n d  confgured  i n  th e  o r d e r  an d  o r i e n tati o n  i n
wh i c h  th e y ar e  m e an t to  b e  wo r n .

8 . 3 . 1 . 3 . 2 . 3    S am p l e s  s h al l  b e  c u t to  th e  s p e c i m e n  s i z e .

8 . 3 . 1 . 3 . 3  S p e c i m e n s .

8 . 3 . 1 . 3 . 3 . 1    S p e c i m e n s  s h al l  b e  s i z e d  as  specifed  i n  Te s t O p e r a‐
ti o n s  P r o c e d u r e  ( T O P )  0 8 -2 -5 0 3 ,  Low Volatility Agent Permeation

(LVAP) Swatch Testing.

8 . 3 . 1 . 3 . 3 . 2    A m i n i m u m  o f th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 3 . 1 . 3 . 4  Ap p aratus .

8 . 3 . 1 . 3 . 4 . 1    T h e  te s t a p p a r atu s  a n d  r e l ate d  e q u i p m e n t s p e c i ‐
fed  i n  T O P  0 8 -2 -5 0 3  s h a l l  b e  u s e d .

8 . 3 . 1 . 3 . 4 . 2    F a c i l i ti e s  e n g ag e d  i n  th i s  te s ti n g  s h al l  m e e t th e
fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e  fac i l i ty s h al l  h ave  c ap a b i l i ti e s  i n c l u d i n g  th e  fo l l o wi n g:

( a) S to r ag e  o f h az ar d o u s  c h e m i c al s
( b ) Ge n e r al  a n d  s p e c i a l i z e d  c h e m i c a l  an a l ys i s  specifc  to

th e  c h e m i c al s  b e i n g  te s te d
( c ) E m e r g e n c y r e s p o n s e  p r e p ar e d n e s s  fo r  a c c i d e n ts

i n vo l vi n g th e  c h e m i c a l s
( d ) H a z a r d o u s  was te  s to r ag e  an d  d i s p o s al

( 2 ) T h e  fa c i l i ty s h al l  h a ve  a l o w vo l ati l i ty a ge n t p e r m e a ti o n
( LVAP )  s watc h  te s t fxture  a n d  a c o n tr o l / d ata s ys te m  wi th

th e  r e q u i r e d  te s t c e l l s  th a t p r o vi d e s  th e  r e q u i r e d  te s t
c o n d i ti o n s  a n d  th e  ab i l i ty to  c o n tr o l  th e  te m p e r atu r e

fr o m  1 0 ° C  ( 5 0 ° F )  ab o ve  am b i e n t to  5 0 ° C  ( ±  2 ° C )  [ 1 2 2 ° F
( ±  4 ° F ) ] ,  a s  we l l  as  to  r e c o r d  th e  te s t c o n d i ti o n s  e ve r y
m i n u te .

( 3 ) T h e  fa c i l i ty s h a l l  h a ve  a p r e c o n d i ti o n i n g c h a m b e r  th at
c a n  o p e r ate  fo r  2 4  h o u r s  at th e  specifed  c o n d i ti o n s  o f
3 2 . 2  ±  0 . 7 ° C  ( 9 0  ±  2 ° F )  a n d  8 0  ±  5  p e r c e n t r e l ati ve  h u m i d ‐

i ty ( RH ) .  T h e  c o n d i ti o n s  s h al l  b e  m e as u r e d  a n d  r e c o r d e d
u s i n g  c a l i b r a te d  te m p e r a tu r e  an d  RH  p r o b e s .

8 . 3 . 1 . 3 . 4 . 3    T h e  te s t e q u i p m e n t s h a l l  i n c l u d e  th e  fo l l o wi n g:

( 1 ) A p o l yc ar b o n ate  P e tr i  d i s h ,  a 4 7  m m  ( 1 . 8 5  i n . )  p o l yte tr a‐
fuoroethylene  ( P T F E )  s watc h ,  a s o r b e n t p a d ,  a s wa tc h ,  a
2 8  m m  ( 1 . 1  i n . )  P T F E  d i s k,  an d  a c yl i n d r i c al  s tai n l e s s
s te e l  we i gh t c o n tai n e d  wi th i n  an  i n ve r te d ,  2 4 0  m L

( 8 . 1  o z )  g l as s  j ar,  a s  s h o wn  i n  F i gu r e  8 . 3 . 1 . 3 . 4 . 3 .
( 2 ) A c yl i n d r i c a l  we i gh t s h al l  b e  i n d i vi d u a l l y n u m b e r e d  3 1 6

s tai n l e s s  s te e l  c yl i n d e r s ,  e a c h  wi th  a  m as s  o f 4 5 4 . 0  g
( ±  1  g )  [ 9 2  ts p  ( ±  0  ts p ) ]  a n d  a  c o n ta c t d i am e te r  o f
2 8 . 7  m m ,  wh e r e  th e  m as s  a n d  d i a m e te r  ar e  c a p ab l e  o f

d e l i ve r i n g 1  p s i  o f p r e s s u r e  to  a 6  c m 2  r e g i o n .
( 3 ) A s o r b e n t m ate r i a l  s u i tab l e  fo r  th e  te s t c h e m i c al  th at h a s

a m i n i m u m  d e te c ti o n  m a s s  c ap ab i l i ty o f 6 . 0  μg / c m 2 .

( 4 ) A l ate x  s wa tc h  to  b e  u s e d  as  th e  s ta n d a r d  r e fe r e n c e  m a te ‐
r i al  th at c o n s i s ts  o f 1 0  m i l ,  m e d i u m -s o ft ( 4 0 A d u r o m e te r ) ,

n atu r al  l ate x  r o l l e d  s h e e ts  wi th  a  th i c kn e s s  to l e r a n c e  o f
±  0 . 0 5  m m  ( ±  0 . 0 0 2  i n . ) .

8 . 3 . 1 . 3 . 5  P ro c e d u re .

8 . 3 . 1 . 3 . 5 . 1    S p e c i m e n s  s h al l  b e  te s te d  as  specifed  i n  T O P
0 8 -2 -5 0 3  a ga i n s t S u l fu r i c  ac i d ,  9 3 . 1  p e r c e n t w/ w ( aq u e o u s )  wi th
th e  fo l l o wi n g modifcations:

( 1 ) E x tr a c ti o n  an d  a n al yti c al  te c h n i q u e s  s h al l  b e  u ti l i z e d  to
ac h i e ve  a m i n i m u m  d e te c ti o n  l i m i t o f 6 . 0  μg / c m 2 .

( 2 ) T h e  specifc  e x tr a c ti o n  effciency an d  u p d ate  r a te  fo r  th e
s e l e c te d  s o r b e n t,  e x tr ac ti o n ,  a n d  an a l yti c a l  te c h n i q u e s

s h a l l  b e  r e p o r te d .
( 3 ) T h e  c o n ta c t p e r i o d  s h a l l  b e  l i m i te d  to  1  h o u r.
( 4 ) T h e  s e l e c te d  s o r b e n t,  e x tr ac ti o n ,  an d  a n al yti c al  te c h n i ‐

q u e s  s h al l  b e  ap p l i e d  i n  th e  a n al ys i s  o f th e  e x p o s e d  te s t
s p e c i m e n s  a n d  c o n tr o l s .

Po l y t e t ra f u o ro e t h y l e n e  d i s k
( Pe t r i  d i s h  l i n e r)

Pe t r i  d i s h

S c re w  c a p  l i d

2 8 - m m  ( 1 . 1 - i n . )
p o l y t e t ra f u o ro e t h y l e n e  d i s k

4 5 3 . 6 - g  ( 1 - l b )
s t a i n l e s s  s t e e l  we i g h t

S m a l l  O - r i n g  g a s ke t  ( o p t i o n a l )

S wa t c h  ( c o n t a m i n a t e d )

S DV B  s o rb e n t  p a d

2 4 0 - m L  g l a s s  j a r

FI G U RE  8 . 3 . 1 . 3 . 4 . 3   D i agram  o f Te s t Ap p aratu s  fo r L o w
Vap o r P re s s u re  P e r m e ati o n  Te s ti n g.
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8 . 3 . 1 . 3 . 6    T h e  fo l l o wi n g  i n fo r m a ti o n  s h a l l  b e  r e p o r te d  fo r  e a c h
te s t:

( 1 ) T h e  identifcation  o f th e  te s t s am p l e  a n d  th e  l o c a ti o n
wh e r e  s p e c i m e n s  we r e  take n .

( 2 ) T h e  i n d i vi d u a l  s p e c i m e n  we i g h t a n d  a ve r a ge  we i g h t o f
al l  s p e c i m e n s  i n  g/ m 2 .

( 3 ) T h e  i n d i vi d u a l  s p e c i m e n  th i c kn e s s  an d  ave r ag e  th i c k‐
n e s s  o f al l  s p e c i m e n s  i n  m m .

( 4 ) T h e  identifcation  o f th e  c o n d i ti o n i n g  c h am b e r  u s e d ,
te s t c h am b e r  u s e d ,  an d  l ab o r ato r y u s e d .

( 5 ) A d e s c r i p ti o n  o f s p e c i m e n  p r e c o n d i ti o n i n g  an d  p r e tr e a t‐
m e n ts ,  i f an y.

( 6 ) T h e  identifcation  o f th e  c h al l e n g e  te s t c h e m i c a l .
( 7 ) T h e  c h a l l e n ge  te s t c h e m i c al  a n d  i ts  p u r i ty o r  c o n c e n tr a‐

ti o n .
( 8 ) T h e  c h al l e n g e  d r o p  vo l u m e  an d  p atte r n  a p p l i e d .
( 9 ) Re s u l ts  fo r  th e  n e ga ti ve  a n d  p o s i ti ve  c o n tr o l s .

( 1 0 ) T h e  m as s  o f th e  c h e m i c al  c o l l e c te d  i n  μg  fo r  e a c h  s p e c i ‐
m e n .

( 1 1 ) T h e  c al c u l a te d  i n d i vi d u a l  an d  ave r ag e  c u m u l ati ve
p e r m e ati o n  fo r  e ac h  s p e c i m e n  i n  μg / c m 2 .

( 1 2 ) T h e  te s t d u r ati o n .
( 1 3 ) T h e  te s t te m p e r atu r e  a n d  RH  fo r  al l  th e  e n vi r o n m e n tal

c o n tr o l  fxtures  d u r i n g  p r e c o n d i ti o n i n g  an d  te s t e x e c u ‐
ti o n .

8 . 3 . 1 . 3 . 7  I n te rp re tati o n .    T h e  a ve r a ge  c u m u l a ti ve  p e r m e a ti o n
s h a l l  b e  u s e d  to  d e te r m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 3 . 1 . 3 . 8  Specifc  Re q u i re m e n ts  fo r Te s ti n g G ar m e n t M ate ri al s
Afte r Fl e x i n g an d  Ab rad i n g.

8 . 3 . 1 . 3 . 8 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h a l l  b e  2 0 0  m m  ×
2 8 0  m m  ( 8  i n .  ×  1 1  i n . )  r e c ta n gl e s  an d  s h al l  c o n s i s t o f a l l  th e

l aye r s  a s  confgured  i n  th e  te s ti n g  ga r m e n t.

8 . 3 . 1 . 3 . 8 . 2    Two  s am p l e s  s h al l  b e  c o n d i ti o n e d  b y fexing  a s
specifed  i n  8 . 1 . 3 .

( A)    O n e  s am p l e  s h a l l  b e  fexed  wi th  th e  l o n g i tu d i n al  a x i s
p ar a l l e l  to  th e  m ac h i n e  d i r e c ti o n  o f th e  m ate r i al ,  a n d  th e

s e c o n d  s a m p l e  s h al l  b e  fexed  wi th  th e  l o n g i tu d i n al  ax i s  p a r al ‐
l e l  to  th e  c r o s s -m ac h i n e  d i r e c ti o n  o f th e  m ate r i al .

( B )    Afte r  fexing,  two  s am p l e s  fo r  ab r as i o n  c o n d i ti o n i n g ,  e a c h
m e a s u r i n g  4 5  m m  ×  2 3 0  m m  ( 1  3 ∕4  i n .  ×  9  i n . ) ,  s h al l  b e  c u t fr o m

th e  c e n te r  o f th e  fexed  s am p l e s .

( C )    At l e as t o n e  s p e c i m e n  fo r  ab r a s i o n  c o n d i ti o n i n g  s h al l  b e
take n  fr o m  a s am p l e  fexed  i n  th e  m a c h i n e  d i r e c ti o n ,  a n d  a t
l e as t o n e  s p e c i m e n  fo r  ab r as i o n  c o n d i ti o n i n g  s h al l  b e  ta ke n

fr o m  a s a m p l e  fexed  i n  th e  c r o s s -m ac h i n e  d i r e c ti o n  fo r  e a c h
c h e m i c a l  te s te d .

8 . 3 . 1 . 3 . 8 . 3    T h e s e  n e w s a m p l e s  s h a l l  b e  c o n d i ti o n e d  b y a b r ad ‐
i n g a s  specifed  i n  8 . 1 . 4 .

( A)    F o l l o wi n g ab r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n
r e s i s tan c e  te s ti n g  s h al l  b e  take n  fr o m  e ac h  s a m p l e .

( B )    T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m  th e
e x ac t c e n te r  o f th e  ab r ad e d  s am p l e  s o  th a t th e  c e n te r  o f th e
p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐

c i d e .

8 . 3 . 1 . 3 . 9  Specifc  Re q u i re m e n ts  fo r Te s ti n g Vi s o rs .

8 . 3 . 1 . 3 . 9 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  vi s o r  m ate r i a l s .

8 . 3 . 1 . 3 . 1 0  Specifc  Re q u i re m e n ts  fo r Te s ti n g G l o ve  M ate ri al s
Afte r Ab rad i n g.

8 . 3 . 1 . 3 . 1 0 . 1    S a m p l e s  fo r  c o n d i ti o n i n g s h a l l  b e  wh o l e  g l o ve
c o m p o n e n ts  o r  wh o l e  g l o ve  i n d i vi d u a l  e l e m e n ts .

8 . 3 . 1 . 3 . 1 0 . 2    T h r e e  s am p l e s  fo r  a b r a s i o n  c o n d i ti o n i n g,  e a c h
m e a s u r i n g  4 5  m m  ×  2 3 0  m m  ( 1  3 ∕4  i n .  ×  9  i n . ) ,  s h al l  b e  c u t fr o m

th e  c e n te r  o f th e  ga u n tl e t p o r ti o n  o f th e  s am p l e .

8 . 3 . 1 . 3 . 1 0 . 3    T h e s e  n e w s a m p l e s  s h al l  b e  c o n d i ti o n e d  b y a b r ad ‐
i n g a s  specifed  i n  8 . 1 . 4 .

( A)    Afte r  ab r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e r m e a ti o n  r e s i s t‐
a n c e  te s ti n g s h al l  b e  ta ke n  fr o m  e ac h  s am p l e .

( B )    T h e  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m  th e
e x ac t c e n te r  o f th e  ab r ad e d  s am p l e  s o  th a t th e  c e n te r  o f th e

p e r m e ati o n  te s t an d  th e  c e n te r  o f th e  a b r ad e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 1 . 3 . 1 1  Specifc  Re q ui re m e n ts  fo r Te s ti n g Fo o twe ar.

8 . 3 . 1 . 3 . 1 1 . 1    T h i s  te s t s h al l  ap p l y to  a l l  typ e s  o f fo o twe a r  confg‐
urations.

8 . 3 . 1 . 3 . 1 1 . 2    Wh e r e  th e  fo o twe ar  i n c o r p o r a te s  a  s o c k o r  o ve r
b o o t c o n s tr u c te d  o f g ar m e n t m ate r i a l ,  th e  ga r m e n t m a te r i al
fex  fa ti gu e  r e s i s tan c e  te s t,  a s  specifed  i n  8 . 1 . 3 ,  s h al l  b e  p e r m i t‐

te d  to  b e  s u b s ti tu te d  fo r  th i s  te s t.

8 . 3 . 1 . 3 . 1 1 . 3    F o o twe a r  u p p e r  s am p l e s  fo r  c o n d i ti o n i n g s h al l  b e
wh o l e  fo o twe ar  i te m s .

8 . 3 . 1 . 3 . 1 1 . 4    F o o twe a r  u p p e r  s am p l e s  s h al l  b e  c o n d i ti o n e d  b y
ab r ad i n g  a s  specifed  i n  8 . 1 . 4 .

8 . 3 . 1 . 3 . 1 1 . 5    Afte r  ab r as i o n ,  o n l y o n e  te s t s p e c i m e n  fo r  c h e m i ‐
c a l  p e r m e ati o n  r e s i s tan c e  te s ti n g s h a l l  b e  take n  fr o m  e a c h
s a m p l e .

8 . 3 . 1 . 3 . 1 1 . 6    T h e  c h e m i c a l  p e r m e a ti o n  te s t s p e c i m e n  s h al l  b e
ta ke n  fr o m  th e  e x ac t c e n te r  o f th e  a b r a d e d  s am p l e  s o  th at th e

c e n te r  o f th e  p e r m e a ti o n  te s t s p e c i m e n  an d  th e  c e n te r  o f th e
ab r ad e d  s p e c i m e n  c o i n c i d e .

8 . 3 . 1 . 3 . 1 2  Specifc  Re q ui re m e n ts  fo r Te s ti n g S e am s  o f
G ar m e n ts ,  H o o d s ,  S o c k s ,  Vi s o rs ,  an d  G l o ve s .

8 . 3 . 1 . 3 . 1 2 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  6 0 0  m m  ( 2 3  1 ∕2

i n . )  l e n g th s  o f p r e p ar e d  s e a m  o r  s h al l  b e  c u t fr o m  e n s e m b l e s .

8 . 3 . 1 . 3 . 1 2 . 2    S e a m  s p e c i m e n s  s h al l  b e  p r e p ar e d  fr o m  s e a m
s a m p l e s  th a t h ave  a  m i n i m u m  o f 7 5  m m  ( 3  i n . )  o f m ate r i a l  o n

e ac h  s i d e  o f th e  s e a m  c e n te r.

8 . 3 . 1 . 3 . 1 2 . 3    P e r m e ati o n  te s t s p e c i m e n s  s h a l l  b e  c u t s u c h  th a t
th e  e x ac t s e am  c e n te r  d i vi d e s  th e  s p e c i m e n  i n  h al f.

8 . 3 . 1 . 3 . 1 2 . 4    S e a m  s p e c i m e n s  s h al l  r e p r e s e n t e ac h  typ e  o f s e a m
fo u n d  i n  th e  g ar m e n t o r  s h a l l  b e  take n  fr o m  e ac h  typ e  o f s e a m

fo u n d  i n  th e  g ar m e n t,  i n c l u d i n g ,  at a m i n i m u m ,  th e  ga r m e n t-
to -g ar m e n t m a te r i al  s e a m s  a n d  th e  ga r m e n t-to -vi s o r  m a te r i al

s e a m s .

8 . 3 . 1 . 3 . 1 2 . 5    S e a m  s p e c i m e n s  s h al l  b e  take n  fr o m  th e  g au n tl e t
p o r ti o n  o f th e  g l o ve  wh e r e  a n  e x te r n al  s e a m  i s  u s e d  i n  th e

c o n s tr u c ti o n  o f th e  gl o ve .



P RO T E C T I VE  E N S E M B L E S  F O R H AZ ARD O U S  M AT E RI AL S  AN D  C B RN  O P E RAT I O N S1 9 9 0 - 9 4

2 0 2 2  E d i t i o n

8 . 3 . 1 . 3 . 1 3  Specifc  Re q u i re m e n ts  fo r Te s ti n g E l as to m e ri c  I n te r‐
fac e  M ate ri al s .

8 . 3 . 1 . 3 . 1 3 . 1    S a m p l e s  s h a l l  n o t b e  s u b j e c te d  to  c o n d i ti o n i n g  b y
fexing  o r  ab r a s i o n .

8 . 3 . 1 . 3 . 1 3 . 2    S p e c i m e n s  s h a l l  b e  ta ke n  fr o m  e l a s to m e r i c  i n te r ‐
fac e  s h e e t m a te r i al  o r  fo r m e d  e l a s to m e r i c  i n te r fa c e  i te m s  th a t

ar e  r e p r e s e n ta ti ve  o f th e  e l as to m e r i c  i n te r fac e  m ate r i al  n o m i ‐
n a l  th i c kn e s s .

8 . 3 . 2  C h e m i c al  P e n e trati o n  Re s i s tan c e  Te s t.

8 . 3 . 2 . 1  Ap p l i c ati o n .

8 . 3 . 2 . 1 . 1    T h i s  te s t m e th o d  s h al l  a p p l y to  N F PA 1 9 9 2 – an d
N F PA 1 9 9 4 -c o m p l i a n t l i q u i d -s p l as h  p r o te c ti ve  ga r m e n t m ate r i ‐
a l s ,  ga r m e n t s e am s ,  vi s o r  m a te r i al s ,  g l o ve  m a te r i al s ,  fo o twe ar

m a te r i al s ,  ga r m e n t c l o s u r e  as s e m b l i e s ,  h o o d  m ate r i al s ,  an d
e l as to m e r i c  i n te r fa c e  m ate r i a l s .

8 . 3 . 2 . 1 . 2    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  vi s o r
m a te r i al s  wi th o u t ab r a d i n g  o r  fexing  s h al l  b e  a s  specifed  i n
8 . 3 . 2 . 7 .

8 . 3 . 2 . 1 . 3    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  g ar m e n t
m a te r i al s  a fte r  fexing  an d  ab r ad i n g  s h a l l  b e  a s  specifed  i n

8 . 3 . 2 . 8 .

8 . 3 . 2 . 1 . 4    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  g l o ve
m a te r i al s  a fte r  ab r ad i n g  s h a l l  b e  as  specifed  i n  8 . 3 . 2 . 9 .

8 . 3 . 2 . 1 . 5    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g fo o twe ar
m a te r i al s  a fte r  ab r ad i n g  s h a l l  b e  as  specifed  i n  8 . 3 . 2 . 1 0 .

8 . 3 . 2 . 1 . 6    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g s e a m s
wi th o u t fexing  a n d  ab r a d i n g  s h al l  b e  a s  specifed  i n  8 . 3 . 2 . 1 1 .

8 . 3 . 2 . 1 . 7    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  c l o s u r e
as s e m b l i e s  wi th  fa ti gu e  s h a l l  b e  as  specifed  i n  8 . 3 . 2 . 1 2 .

8 . 3 . 2 . 1 . 8    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  h o o d
m a te r i al s  a fte r  fexing  an d  ab r ad i n g  s h a l l  b e  a s  specifed  i n

8 . 3 . 2 . 1 3 .

8 . 3 . 2 . 1 . 9    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  e l as to ‐
m e r i c  i n te r fa c e  m ate r i a l s  s h al l  b e  a s  specifed  i n  8 . 3 . 2 . 1 4 .

8 . 3 . 2 . 2  S am p l e s .

8 . 3 . 2 . 2 . 1    S am p l e s  s h al l  b e  th e  c h e m i c a l  p r o te c ti o n  l aye r  o f th e
s i z e  specifed  i n  th e  modifcations  an d  a n y e x te r i o r  l aye r s ,  i f
i n te g r ate d .

8 . 3 . 2 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2
a fte r  th e  c o n d i ti o n i n g specifed  i n  th e  modifcations.

8 . 3 . 2 . 2 . 3    S am p l e s  s h al l  b e  c u t to  th e  s p e c i m e n  s i z e .

8 . 3 . 2 . 2 . 4    Al l  l a ye r s  o f th e  s a m p l e s  d u r i n g  c o n d i ti o n i n g s h a l l  b e
p r e s e n t an d  confgured  i n  th e  o r d e r  an d  o r i e n ta ti o n  a s  wo r n .

8 . 3 . 2 . 3  S p e c i m e n s .

8 . 3 . 2 . 3 . 1    S p e c i m e n s  s h al l  b e  th e  s i z e  specifed  i n  AS T M  F 9 0 3 ,
Standard Test Method for Resistance of Materials Used in Protective

Clothing to Penetration by Liquids.

8 . 3 . 2 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h al l  b e  te s te d  ag ai n s t e a c h
c h a l l e n ge  c h e m i c al .

8 . 3 . 2 . 3 . 3    An y o u te r  s h e l l  o r  o th e r  c o m p o s i te  l aye r s  n o r m al l y
wo r n  o ve r  th e  s p e c i m e n  s h al l  b e  p e r m i tte d  to  b e  i n c l u d e d  o n

to p  o f th e  s p e c i m e n  i n  th e  te s t.  T h e  o u te r  s h e l l  o r  o th e r
c o m p o s i te  l a ye r s  s h a l l  b e  p l a c e d  o n  th e  te s t s p e c i m e n  th r o u gh

th e  c e l l  c a p  p o r t a fte r  th e  te s t c e l l  h a s  b e e n  as s e m b l e d .

8 . 3 . 2 . 3 . 4    I f th e  s p e c i m e n  i s  th e  o u te r m o s t l aye r  o f th e  c o m p o ‐
s i te ,  th e n  i t s h al l  b e  te s te d  wi th o u t an y a d d i ti o n al  l aye r s  o n  to p .

8 . 3 . 2 . 3 . 5    An y s e p a r ab l e  l aye r s  n o r m al l y wo r n  u n d e r n e ath  th e
s p e c i m e n  s h a l l  n o t b e  p e r m i tte d  to  b e  i n c l u d e d  i n  th e  te s t.

8 . 3 . 2 . 3 . 6    S p e c i m e n s  wi th  n o n u n i fo r m  s u r fa c e s  s h al l  b e  p e r m i t‐
te d  to  b e  tr e a te d  wi th  a n  i m p e r m e a b l e  n o n r e ac ti ve  s e al an t
o u ts i d e  th e  a r e a o f th e  s p e c i m e n  e x p o s e d  to  th e  c h al l e n g e

c h e m i c a l  to  al l o w s e a l i n g  o f th e  te s t c e l l  to  a u n i fo r m  s u r fa c e  o f
th e  s p e c i m e n .

8 . 3 . 2 . 4  P ro c e d u re .

8 . 3 . 2 . 4 . 1    F o r  N F PA 1 9 9 4 -c o m p l i an t m a te r i al s ,  p e n e tr a ti o n  te s t‐
i n g  s h al l  b e  c o n d u c te d  ag ai n s t l i q u i d  s u l fu r i c  ac i d ,
9 3 . 1  p e r c e n t,  C AS  N o .  7 6 6 4 -9 3 -9 ,  a t specifc  gr a vi ty 1 . 8 4 ,  6 6 °

B au m é .

8 . 3 . 2 . 4 . 2    F o r  N F PA 1 9 9 2 -c o m p l i an t m ate r i al s ,  p e n e tr a ti o n  te s t‐
i n g s h al l  b e  c o n d u c te d  ag ai n s t th e  fo l l o wi n g  l i q u i d  c h e m i c a l s  a t

th e  specifed  c o n c e n tr ati o n s :

( 1 ) B u tyl  ac e ta te ,  C AS  N o .  1 2 3 -8 6 - 4 ,  > 9 5  p e r c e n t,  w/ w
( 2 ) D i m e th yl fo r m am i d e ,  C AS  N o .  6 8 -1 2 -2 ,  > 9 5  p e r c e n t,  w/ w
( 3 ) F u e l  H  — s u r r o g ate  g as o l i n e  ( 4 2 . 5  p e r c e n t to l u e n e ,

4 2 . 5  p e r c e n t i s o o c tan e ,  a n d  1 5  p e r c e n t d e n atu r e d  e th a‐
n o l ,  v/ v) ,  a s  defned  i n  AS T M  D 4 7 1 ,  Standard Test Method
for Rubber Property — Effect of Liquids

( 4 ) I s o p r o p yl  a l c o h o l ,  C AS  N o .  6 7 -6 3 -0 ,  > 9 1  p e r c e n t,  w/ w
( 5 ) M e th yl  i s o b u tyl  ke to n e ,  C AS  N o .  1 0 8 -1 0 -1 ,  > 9 5  p e r c e n t,

w/ w
( 6 ) N i tr o b e n z e n e ,  C AS  N o .  9 8 -9 5 -3 ,  > 9 5  p e r c e n t,  w/ w
( 7 ) S o d i u m  h yd r o x i d e ,  C AS  N o .  1 3 1 0 -7 3 -2 ,  5 0  p e r c e n t,  w/ w
( 8 ) S o d i u m  h yp o c h l o r i te ,  1 0  p e r c e n t ( m a d e  wi th i n  7 2  h o u r s

o f u s e ) ,  w/ w
( 9 ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 -9 ,  9 3 . 1  p e r c e n t,  w/ w

( 1 0 ) Te tr ac h l o r o e th yl e n e ,  C AS  N o .  1 2 7 -1 8 - 4 ,  > 9 5  p e r c e n t,
w/ w

8 . 3 . 2 . 4 . 3    P e n e tr a ti o n  r e s i s tan c e  s h al l  b e  m e as u r e d  i n  a c c o r d ‐
an c e  wi th  P r o c e d u r e  C  i n  AS T M  F 9 0 3 ,  Standard Test Method for

Resistance of Materials Used in Protective Clothing to Penetration by
Liquids,  u s i n g th e  fo l l o wi n g  modifcations:

( 1 ) Al l  te s ts  s h al l  b e  c o n d u c te d  a t 2 5 ° C  ±  3 ° C  ( 7 7 ° F  ±  5 ° F )
a n d  6 5  p e r c e n t ±  5  p e r c e n t r e l a ti ve  h u m i d i ty.

( 2 ) T h e  p l e x i gl as s  s h i e l d  s h a l l  b e  o m i tte d  fr o m  th e  te s t c e l l .
( 3 ) U s e  o f b l o tti n g p a p e r  at th e  e n d  o f th e  te s t s h al l  b e

p e r m i tte d  to  as s i s t i n  th e  vi s u al  o b s e r va ti o n  o f l i q u i d
p e n e tr ati o n .  Vi s u al l y o b s e r ve d  c h e m i c al  o n  th e  b l o tti n g
p ap e r  s h a l l  c o n s ti tu te  fai l u r e  o f th i s  te s t.

( 4 ) An  o b s e r vati o n  to  d e te r m i n e  s p e c i m e n  p e n e tr a ti o n  s h a l l
b e  m a d e  at th e  e n d  o f th e  6 0 - m i n u te  c h e m i c al  c o n tac t

p e r i o d .

8 . 3 . 2 . 5  Re p o r t.    T h e  p as s  o r  fa i l  r e s u l ts  fo r  e a c h  c h e m i c al
te s te d  an d  identifcation  o f l o c ati o n  wh e r e  p e n e tr ati o n  o c c u r s ,

i f d i s c e r n i b l e ,  s h al l  b e  r e c o r d e d  an d  r e p o r te d .

8 . 3 . 2 . 6  I n te rp re tati o n .    O b s e r ve d  l i q u i d  p e n e tr ati o n  a t th e
e n d  o f th e  te s t fo r  a n y s p e c i m e n  s h al l  c o n s ti tu te  fa i l u r e .

8 . 3 . 2 . 7  Specifc  Re q u i re m e n ts  fo r Te s ti n g Vi s o r M ate ri al s .
S a m p l e s  fo r  c o n d i ti o n i n g s h al l  b e  vi s o r  m ate r i al ( s ) .
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2 0 2 2  E d i t i o n

8 . 3 . 2 . 8  Specifc  Re q ui re m e n ts  fo r Te s ti n g G ar m e n t M ate ri al s
Afte r Fl e x i n g an d  Ab rad i n g.

8 . 3 . 2 . 8 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  2 0 0  m m  ×  2 8 0  m m
( 8  i n .  ×  1 1  i n . )  r e c ta n gl e s .

8 . 3 . 2 . 8 . 2    S am p l e s  s h al l  frst b e  c o n d i ti o n e d  b y fexing  as  s p e c i ‐
fed  i n  8 . 1 . 3 .

8 . 3 . 2 . 8 . 3    F o l l o wi n g  fexing,  th r e e  s am p l e s  fo r  a b r as i o n  c o n d i ‐
ti o n i n g m e as u r i n g  7 5  m m  ×  2 3 0  m m  ( 3  i n .  ×  9  i n . )  e ac h  s h a l l

b e  c u t fr o m  th e  c e n te r  o f th e  fexed  s a m p l e .

8 . 3 . 2 . 8 . 4    At l e as t o n e  s p e c i m e n  fo r  a b r a s i o n  c o n d i ti o n i n g  s h a l l
b e  ta ke n  fr o m  a s a m p l e  fexed  i n  th e  m a c h i n e  d i r e c ti o n ,  a n d  a t
l e as t o n e  s p e c i m e n  fo r  ab r as i o n  c o n d i ti o n i n g  s h al l  b e  ta ke n

fr o m  a s a m p l e  fexed  i n  th e  c r o s s -m ac h i n e  d i r e c ti o n  fo r  e a c h
c h e m i c a l  te s te d .

8 . 3 . 2 . 8 . 5    T h e  n e w s a m p l e s  s h al l  th e n  b e  c o n d i ti o n e d  b y a b r ad ‐
i n g  a s  specifed  i n  8 . 1 . 4 .

8 . 3 . 2 . 8 . 6    F o l l o wi n g  a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e n e tr a‐
ti o n  r e s i s ta n c e  te s ti n g  s h al l  b e  ta ke n  fr o m  e ac h  s a m p l e  s u b j e c ‐
te d  to  a b r as i o n .

8 . 3 . 2 . 8 . 7    T h e  p e n e tr ati o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m
th e  e x ac t c e n te r  o f th e  a b r a d e d  s a m p l e  s o  th at th e  c e n te r  o f

th e  p e n e tr a ti o n  te s t a n d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 2 . 9  Specifc  Re q ui re m e n ts  fo r Te s ti n g G l o ve  M ate ri al s
Afte r Ab rad i n g.

8 . 3 . 2 . 9 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  wh o l e  g l o ve s  o r
g l o ve  m a te r i al s  r e p r e s e n tati ve  o f g l o ve  c o n s tr u c ti o n .

8 . 3 . 2 . 9 . 2    A n e w s am p l e  s h a l l  b e  c u t fr o m  th e  wh o l e  gl o ve  o r
g l o ve  m a te r i al  s a m p l e  th at m e a s u r e s  7 5  m m  ×  2 3 0  m m  ( 3  i n .  ×

9  i n . ) .  T h e  n e w s a m p l e  s h al l  p r o vi d e  h o m o g e n e i ty ac r o s s  th e
e n ti r e  a r e a.

8 . 3 . 2 . 9 . 3    T h e  n e w s a m p l e s  s h al l  th e n  b e  c o n d i ti o n e d  b y a b r ad ‐
i n g  a s  specifed  i n  8 . 1 . 4 .

8 . 3 . 2 . 9 . 4    F o l l o wi n g  a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e n e tr a‐
ti o n  r e s i s ta n c e  te s ti n g  s h al l  b e  ta ke n  fr o m  e ac h  s a m p l e  s u b j e c ‐
te d  to  a b r as i o n .

8 . 3 . 2 . 9 . 5    T h e  p e n e tr ati o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m
th e  e x ac t c e n te r  o f th e  a b r a d e d  s a m p l e  s o  th at th e  c e n te r  o f

th e  p e n e tr a ti o n  te s t a n d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 2 . 1 0  Specifc  Re q u i re m e n ts  fo r Te s ti n g Fo o twe ar M ate ri al s
Afte r Ab rad i n g.

8 . 3 . 2 . 1 0 . 1    T h i s  te s t s h al l  ap p l y to  a l l  typ e s  o f fo o twe a r  confgu‐
rations.  I f th e  fo o twe ar  i n c o r p o r a te s  a  s o c k c o n s tr u c te d  o f

ga r m e n t m ate r i al ,  th e  ga r m e n t m ate r i a l  p e n e tr ati o n  r e s i s ta n c e
te s t s h al l  b e  p e r m i tte d  to  b e  s u b s ti tu te d  fo r  th i s  te s t.

8 . 3 . 2 . 1 0 . 2    S a m p l e s  fo r  c o n d i ti o n i n g s h a l l  b e  wh o l e  fo o twe a r
i te m s  o r  fo o twe ar  m ate r i a l s  r e p r e s e n ta ti ve  o f th e  fo o twe a r
u p p e r  c o n s tr u c ti o n .

8 . 3 . 2 . 1 0 . 3    N e w s a m p l e s  s h a l l  b e  take n  i n  a r e as  fr o m  th e  fo o t‐
we ar  o r  fo o twe a r  m ate r i al  m e as u r i n g 7 5  m m  ×  2 3 0  m m  ( 3  i n .  ×

9  i n . ) .  An  atte m p t s h al l  b e  m ad e  to  c h o o s e  n e w s am p l e s  fr o m
a r e as  th a t a r e  h o m o ge n e o u s .

8 . 3 . 2 . 1 0 . 4    T h e  n e w s am p l e s  s h al l  th e n  b e  c o n d i ti o n e d  b y
ab r ad i n g  a s  specifed  i n  8 . 1 . 4 .

8 . 3 . 2 . 1 0 . 5    F o l l o wi n g  a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e n e tr a‐
ti o n  r e s i s ta n c e  te s ti n g  s h al l  b e  ta ke n  fr o m  e ac h  s a m p l e  s u b j e c ‐

te d  to  a b r as i o n .

8 . 3 . 2 . 1 0 . 6    T h e  p e n e tr ati o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m
th e  e x ac t c e n te r  o f th e  a b r a d e d  s a m p l e  s o  th at th e  c e n te r  o f

th e  p e n e tr a ti o n  te s t a n d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 2 . 1 1  Specifc  Re q u i re m e n ts  fo r Te s ti n g S e am s  o f
G ar m e n ts ,  H o o d s ,  G l o ve s ,  o r Fo o twe ar.

8 . 3 . 2 . 1 1 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  6 1 0  m m  ( 2 4  i n . )
l e n gth s  o f p r e p ar e d  s e am  o r  c u t fr o m  e n s e m b l e s  o r  e n s e m b l e

e l e m e n ts .

8 . 3 . 2 . 1 1 . 2    S e a m  s p e c i m e n s  s h al l  b e  p r e p ar e d  fr o m  s e a m
s a m p l e s  th a t h ave  a m i n i m u m  o f 7 5  m m  ( 3  i n . )  o f m ate r i a l  o n
e ac h  s i d e  o f th e  s e a m  c e n te r.

8 . 3 . 2 . 1 1 . 3    P e n e tr ati o n  te s t s p e c i m e n s  s h al l  b e  c u t s u c h  th at
th e  e x ac t s e am  c e n te r  d i vi d e s  th e  s p e c i m e n  i n  h al f.

8 . 3 . 2 . 1 1 . 4    S e a m  s p e c i m e n s  s h al l  b e  p r e p a r e d  s u c h  th a t th e y
r e p r e s e n t th e  ac tu a l  ga r m e n t o r  h o o d  c o n s tr u c ti o n  o r  s h al l  b e

take n  fr o m  e a c h  d i ffe r e n t typ e  o f s e a m  fo u n d  i n  th e  g ar m e n t
o r  h o o d .

8 . 3 . 2 . 1 1 . 5    Gl o ve  s e am  s p e c i m e n s  s h al l  b e  p r e p a r e d  s u c h  th a t
th e y r e p r e s e n t th e  ac tu al  g l o ve  c o n s tr u c ti o n  o r  s h al l  b e  take n
fr o m  e ac h  d i ffe r e n t typ e  o f s e am  fo u n d  i n  th e  g l o ve .  O n l y th e

b a r r i e r  l a ye r ( s )  s h al l  b e  i n c l u d e d  i n  th e  te s t.

8 . 3 . 2 . 1 1 . 6    F o o twe a r  s e am  s p e c i m e n s  s h al l  b e  p r e p a r e d  s u c h
th at th e y r e p r e s e n t th e  ac tu al  fo o twe a r  c o n s tr u c ti o n  o r  s h al l  b e

ta ke n  fr o m  e ac h  d i ffe r e n t typ e  o f s e am  fo u n d  i n  th e  fo o twe a r.
O n l y th e  b a r r i e r  l a ye r ( s )  s h al l  b e  i n c l u d e d  i n  th e  te s t.

8 . 3 . 2 . 1 1 . 7    S a m p l e  s e am s  s h al l  b e  e val u ate d  ag ai n s t a  s u b s e t o f
th e  c h e m i c a l s  specifed  i n  8 . 3 . 2 . 4 . 2  th at s h al l  i n c l u d e  th e

fo l l o wi n g :

( 1 ) F u e l  H  — s u r r o ga te  g as o l i n e  ( 4 2 . 5  p e r c e n t to l u e n e ,
4 2 . 5  p e r c e n t i s o o c ta n e ,  an d  1 5  p e r c e n t d e n a tu r e d  e th a‐

n o l ,  v/ v) ,  a s  defned  i n  AS T M  D 4 7 1 ,  Standard Test Method
for Rubber Property — Effect of Liquids

( 2 ) M e th yl  i s o b u tyl  ke to n e ,  C AS  N o .  1 0 8 -1 0 -1 ,  > 9 5  p e r c e n t,
w/ w

( 3 ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 - 9 ,  9 3 . 1  p e r c e n t,  w/ w

8 . 3 . 2 . 1 2  Specifc  Re q u i re m e n ts  fo r Te s ti n g G ar m e n t C l o s u re
As s e m b l i e s  Afte r Fati gu e .

8 . 3 . 2 . 1 2 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h a l l  i n c l u d e  1 5 0  m m
( 6  i n . )  o f m a te r i al  o n  e i th e r  s i d e  o f th e  c l o s u r e .

8 . 3 . 2 . 1 2 . 2    S p e c i m e n s  s h a l l  b e  c o n d i ti o n e d  as  specifed  i n
8 . 1 . 9 .

8 . 3 . 2 . 1 2 . 3    S a m p l e  s e am s  s h al l  b e  e va l u ate d  ag ai n s t a  s u b s e t o f
th e  c h e m i c a l s  specifed  i n  8 . 3 . 2 . 4 . 2 th a t s h al l  i n c l u d e  th e  fo l l o w‐

i n g:

( 1 ) F u e l  H  — s u r r o ga te  g as o l i n e  ( 4 2 . 5  p e r c e n t to l u e n e ,
4 2 . 5  p e r c e n t i s o o c ta n e ,  an d  1 5  p e r c e n t d e n a tu r e d  e th a‐
n o l ,  v/ v) ,  a s  defned  i n  AS T M  D 4 7 1 ,  Standard Test Method

for Rubber Property — Effect of Liquids
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( 2 ) M e th yl  i s o b u tyl  ke to n e ,  C AS  N o .  1 0 8 -1 0 - 1 ,  > 9 5  p e r c e n t,
w/ w

( 3 ) S u l fu r i c  ac i d ,  C AS  N o .  7 6 6 4 -9 3 - 9 ,  9 3 . 1  p e r c e n t,  w/ w

8 . 3 . 2 . 1 3  Specifc  Re q u i re m e n ts  fo r Te s ti n g H o o d  M ate ri al s
Afte r Fl e x i n g an d  Ab rad i n g.

8 . 3 . 2 . 1 3 . 1    S a m p l e s  fo r  c o n d i ti o n i n g s h a l l  b e  2 0 0  m m  ×
2 8 0  m m  ( 8  i n .  ×  1 1  i n . )  r e c tan g l e s .

8 . 3 . 2 . 1 3 . 2    S a m p l e s  s h al l  frst b e  c o n d i ti o n e d  b y fexing  a s
specifed  i n  8 . 1 . 3 .

8 . 3 . 2 . 1 3 . 3    F o l l o wi n g fexing,  th r e e  s a m p l e s  fo r  ab r a s i o n  c o n d i ‐
ti o n i n g m e as u r i n g  7 5  m m  ×  2 3 0  m m  ( 3  i n .  ×  9  i n . )  e ac h  s h a l l

b e  c u t fr o m  th e  c e n te r  o f th e  fexed  s am p l e .

8 . 3 . 2 . 1 3 . 4    At l e as t o n e  s p e c i m e n  fo r  ab r as i o n  c o n d i ti o n i n g
s h a l l  b e  take n  fr o m  a s a m p l e  fexed  i n  th e  m a c h i n e  d i r e c ti o n ,
a n d  at l e a s t o n e  s p e c i m e n  fo r  ab r as i o n  c o n d i ti o n i n g  s h al l  b e

ta ke n  fr o m  a  s a m p l e  fexed  i n  th e  c r o s s -m ac h i n e  d i r e c ti o n  fo r
e a c h  c h e m i c a l  te s te d .

8 . 3 . 2 . 1 3 . 5    T h e  n e w s am p l e s  s h a l l  th e n  b e  c o n d i ti o n e d  b y
a b r ad i n g a s  specifed  i n  8 . 1 . 4 .

8 . 3 . 2 . 1 3 . 6    F o l l o wi n g  a b r as i o n ,  o n l y o n e  s p e c i m e n  fo r  p e n e tr a‐
ti o n  r e s i s ta n c e  te s ti n g  s h al l  b e  ta ke n  fr o m  e ac h  s a m p l e  s u b j e c ‐
te d  to  a b r as i o n .

8 . 3 . 2 . 1 3 . 7    T h e  p e n e tr ati o n  te s t s p e c i m e n  s h al l  b e  take n  fr o m
th e  e x ac t c e n te r  o f th e  a b r a d e d  s a m p l e  s o  th at th e  c e n te r  o f

th e  p e n e tr a ti o n  te s t a n d  th e  c e n te r  o f th e  a b r a d e d  s a m p l e  c o i n ‐
c i d e .

8 . 3 . 2 . 1 4  Specifc  Re q u i re m e n ts  fo r Te s ti n g E l as to m e ri c  I n te r‐
fac e  M ate ri al s .

8 . 3 . 2 . 1 4 . 1    S a m p l e s  s h al l  n o t b e  s u b j e c te d  to  c o n d i ti o n i n g  b y
fexing  o r  ab r a s i o n .

8 . 3 . 2 . 1 4 . 2    S p e c i m e n s  s h a l l  b e  ta ke n  fr o m  e l a s to m e r i c  i n te r ‐
fac e  s h e e t m a te r i al  o r  fo r m e d  e l a s to m e r i c  i n te r fa c e  i te m s  th a t

ar e  r e p r e s e n ta ti ve  o f th e  e l as to m e r i c  i n te r fac e  m ate r i al  n o m i ‐
n a l  th i c kn e s s .

8 . 3 . 3  C l o s u re  P e n e trati o n  Re s i s tan c e  Te s t.

8 . 3 . 3 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  ap p l y to
N F PA 1 9 9 1 - c o m p l i a n t e n s e m b l e  c l o s u r e  as s e m b l i e s .

8 . 3 . 3 . 2  S am p l e  P re p arati o n .

8 . 3 . 3 . 2 . 1    S am p l e s  s h al l  b e  c o m p l e te  vap o r-p r o te c ti ve  e n s e m ‐
b l e s .

8 . 3 . 3 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 9 .

8 . 3 . 3 . 3  S p e c i m e n s .

8 . 3 . 3 . 3 . 1    S p e c i m e n s  s h a l l  b e  th e  g ar m e n t c l o s u r e  a s s e m b l i e s
c o n s i s ti n g  o f th e  c l o s u r e s  i n  c o m b i n ati o n  wi th  th e  s e am s  atta c h ‐
i n g th e  c l o s u r e s  to  th e  g ar m e n ts .

8 . 3 . 3 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 3 . 3 . 4  P ro c e d u re    P e n e tr a ti o n  r e s i s tan c e  te s ti n g  o f g ar m e n t
c l o s u r e  as s e m b l i e s  s h al l  b e  c o n d u c te d  i n  ac c o r d a n c e  wi th
P r o c e d u r e  C  i n  AS T M  F 9 0 3 ,  Standard Test Method for Resistance of

Materials Used in Protective Clothing to Penetration by Liquids,  u s i n g
th e  fo l l o wi n g  modifcations:

( 1 ) Al l  te s ts  s h al l  b e  c o n d u c te d  a t 2 5 ° C  ±  3 ° C  ( 7 7 ° F  ±  5 ° F )
an d  6 5  p e r c e n t ±  5  p e r c e n t r e l ati ve  h u m i d i ty.

( 2 ) T h e  te s t c e l l  s h al l  b e  modifed  to  a c c o m m o d ate  th e  s h ap e
o f th e  ga r m e n t c l o s u r e  a s s e m b l y wi th o u t a ffe c ti n g o th e r

p ar ts  o f th e  te s t p r o c e d u r e .  T h e  p l e x i gl as s  s h i e l d  s h al l  b e
o m i tte d  fr o m  th e  te s t c e l l .

( 3 ) U s e  o f b l o tti n g p a p e r  at th e  e n d  o f th e  te s t s h al l  b e
p e r m i tte d  to  as s i s t i n  th e  vi s u al  o b s e r va ti o n  o f l i q u i d
p e n e tr ati o n .  Vi s u al l y o b s e r ve d  c h e m i c al  o n  th e  b l o tti n g
p ap e r  s h a l l  c o n s ti tu te  fai l u r e  o f th i s  te s t.

( 4 ) An  o b s e r vati o n  to  d e te r m i n e  s p e c i m e n  p e n e tr a ti o n  s h a l l
b e  m ad e  a t th e  e n d  o f th e  c h e m i c a l  c o n tac t p e r i o d .

( 5 ) Te s ti n g  s h al l  b e  c o n d u c te d  ag ai n s t th e  1 5  l i q u i d  c h e m i ‐
c a l s  specifed  i n  AS T M  F 1 0 0 1 ,  Standard Guide for Selection

of Chemicals to Evaluate Protective Clothing Materials.

8 . 3 . 3 . 5  Re p o r t.    T h e  p a s s  o r  fa i l  r e s u l ts  fo r  e a c h  c h e m i c al
te s te d  an d  identifcation  o f l o c a ti o n  wh e r e  p e n e tr a ti o n  o c c u r s ,

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

8 . 3 . 3 . 6  I n te rp re tati o n .    O b s e r ve d  l i q u i d  p e n e tr ati o n  at th e
e n d  o f th e  te s t fo r  a n y s p e c i m e n  s h al l  c o n s ti tu te  fa i l u r e .

8 . 3 . 4  Vi ral  P e n e trati o n  Re s i s tan c e  Te s t.

8 . 3 . 4 . 1  Ap p l i c ati o n .

8 . 3 . 4 . 1 . 1    T h i s  te s t s h al l  ap p l y to  N F PA 1 9 9 4 -c o m p l i a n t C l a s s  2 ,
C l a s s  2 R,  C l a s s  3 ,  C l a s s  3 R,  C l as s  4 ,  an d  C l as s  4 R g ar m e n ts ,

gl o ve s ,  a n d  fo o twe ar  m ate r i al s ;  g ar m e n t an d  g l o ve  s e a m s ;  an d
vi s o r s .

8 . 3 . 4 . 1 . 2    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  g ar m e n t
m a te r i al s  afte r  fexing  an d  ab r a s i o n  s h al l  b e  as  specifed  i n

8 . 3 . 4 . 8 .

8 . 3 . 4 . 1 . 3    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  vi s o r  o r
fac e p i e c e  m a te r i al s  s h al l  b e  as  specifed  i n  8 . 3 . 4 . 9 .

8 . 3 . 4 . 1 . 4    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  g l o ve
m a te r i al s  s h al l  b e  a s  specifed  i n  8 . 3 . 4 . 1 0 .

8 . 3 . 4 . 1 . 5    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g fo o twe a r
m a te r i al s  afte r  a b r as i o n  s h al l  b e  a s  specifed  i n  8 . 3 . 4 . 1 1 .

8 . 3 . 4 . 1 . 6    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  g ar m e n t
a n d  g l o ve  s e am s  s h al l  b e  a s  specifed  i n  8 . 3 . 4 . 1 2 .

8 . 3 . 4 . 2  S am p l e s .

8 . 3 . 4 . 2 . 1    S am p l e s  s h al l  b e  as  specifed  i n  8 . 3 . 4 . 8  th r o u g h
8 . 3 . 4 . 1 2 ,  a s  a p p r o p r i a te .

8 . 3 . 4 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 3 . 4 . 8
th r o u g h  8 . 3 . 4 . 1 2 ,  as  ap p r o p r i a te ,  an d  th e n  as  specifed  i n  8 . 1 . 2 .

8 . 3 . 4 . 3  S p e c i m e n s .

8 . 3 . 4 . 3 . 1    S p e c i m e n s  s h al l  b e  7 5  m m  ( 3  i n . )  s q u a r e s .

8 . 3 . 4 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d  fo r  e a c h
m a te r i al  typ e .

8 . 3 . 4 . 4  P ro c e d u re .

8 . 3 . 4 . 4 . 1    B i o p e n e tr ati o n  r e s i s tan c e  te s ti n g  s h al l  b e  c o n d u c te d
i n  a c c o r d a n c e  wi th  P r o c e d u r e  A i n  AS T M  F 1 6 7 1 ,  Standard Test

Method for Resistance of Materials Used in Protective Clothing to Pene‐
tration by Blood-Borne Pathogens Using Phi-X1 74 Bacteriophage Pene‐

tration as a Test System,  wi th  th e  e x c e p ti o n  o f th e  r e q u i r e m e n t
fo r  d e te r m i n i n g  c o m p ati b i l i ty i n  S e c ti o n  1 3 . 5  an d  S e c ti o n  1 5 . 4 .
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8 . 3 . 4 . 4 . 2    T h e  n o r m al  o u te r  s u r fa c e  o f th e  m a te r i al  s h a l l  b e
e x p o s e d  to  th e  l i q u i d  a s  o r i e n te d  i n  th e  c l o th i n g  i te m .

8 . 3 . 4 . 5  Re p o r t.

8 . 3 . 4 . 5 . 1    T h e  p a s s  o r  fa i l  r e s u l t fo r  e ac h  s p e c i m e n  s h a l l  b e
r e c o r d e d  an d  r e p o r te d .

8 . 3 . 4 . 5 . 2    T h e  as s ay ti te r  i n  P F U / m L  o f P h i -X 1 7 4  s h a l l  b e
r e c o r d e d  an d  r e p o r t.

8 . 3 . 4 . 6  I n te rp re tati o n .    S p e c i m e n s  s h al l  e x h i b i t n o  m o r e  th a n
1 0  P F U / m L  o f P h i -X 1 7 4  i n  th e  as s ay ti te r  to  p a s s  th e  te s t.

8 . 3 . 4 . 7  Specifc  Re q u i re m e n ts  fo r Te s ti n g G ar m e n t M ate ri al s .

8 . 3 . 4 . 7 . 1    S am p l e s  s h al l  b e  c o n d i ti o n e d  b y fexing  a s  specifed
i n  8 . 1 . 3 .  S am p l e s  s h al l  b e  2 0 0  m m  ×  2 8 0  m m  ( 8  i n .  ×  1 1  i n . ) .

F o l l o wi n g fexing,  o n e  s p e c i m e n  s h al l  b e  ta ke n  fr o m  th e  c e n te r
o f e a c h  s am p l e  s u b j e c te d  to  fexing  fo r  vi r a l  p e n e tr ati o n  te s t‐

i n g .

8 . 3 . 4 . 7 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  b y a b r a d i n g a s  s p e c i ‐
fed  i n  8 . 1 . 4 .  S am p l e s  s h al l  b e  as  specifed  i n  F i g u r e  8 . 1 . 4 .

F o l l o wi n g a b r ad i n g,  o n e  s p e c i m e n  s h a l l  b e  ta ke n  fr o m  th e
c e n te r  o f e a c h  s am p l e  s u b j e c te d  to  ab r ad i n g  fo r  vi r a l  p e n e tr a‐

ti o n  te s ti n g.

8 . 3 . 4 . 7 . 3    P r e c o n d i ti o n i n g  o n e  s a m p l e  to  b o th  fexing  an d
ab r ad i n g  s h a l l  b e  p e r m i tte d  p r i o r  to  vi r a l  p e n e tr ati o n  te s ti n g .

8 . 3 . 4 . 8  Specifc  Re q u i re m e n ts  fo r Te s ti n g Vi s o r o r Fac e p i e c e
M ate ri al s .

8 . 3 . 4 . 8 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  vi s o r  m ate r i a l s  o r
fa c e p i e c e  m a te r i al s .

8 . 3 . 4 . 8 . 2    Wh e r e  th e  e n s e m b l e  u ti l i z e s  th e  r e s p i r a to r  fac e p i e c e
a s  th e  e n s e m b l e  vi s o r,  th i s  te s t m e th o d  s h a l l  al s o  ap p l y to  e a c h
typ e  o f m ate r i a l  u s e d  i n  th e  c o n s tr u c ti o n  o f th e  r e s p i r a to r  fac e ‐

p i e c e  th at i s  e x p o s e d  to  th e  e n vi r o n m e n t.

8 . 3 . 4 . 8 . 3    T h e  s p e c i m e n  s h a l l  al s o  i n c l u d e  th e  r e s p i r ato r,
wh e r e  ap p l i c a b l e .

8 . 3 . 4 . 9  Specifc  Re q u i re m e n ts  fo r Te s ti n g G l o ve  M ate ri al s .

8 . 3 . 4 . 9 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  wh o l e  g l o ve s .

8 . 3 . 4 . 9 . 2    Wh e r e  th e  g l o ve  c h e m i c a l  p r o te c ti o n  l aye r  c o n tai n s  a
s e a m ,  s e a m  s p e c i m e n s  s h al l  b e  p e r m i tte d  to  b e  te s te d  i n  l i e u  o f

m a te r i al  s p e c i m e n s .  T h e  te s t c e l l  s h a l l  i n c l u d e  b o th  th e  c h e m i ‐
c a l  p r o te c ti o n  l aye r  m a te r i al  a n d  th e  c h e m i c a l  p r o te c ti o n  l a ye r

s e a m .  T h e  s e a m  s h a l l  b e  l o c ate d  i n  th e  a p p r o x i m a te  c e n te r  o f
th e  te s t c e l l .

8 . 3 . 4 . 1 0  Specifc  Re q u i re m e n ts  fo r Te s ti n g Fo o twe ar M ate ri al s
Afte r Ab rad i n g.

8 . 3 . 4 . 1 0 . 1    T h i s  te s t s h al l  ap p l y to  a l l  typ e s  o f fo o twe a r  confgu‐
rations.

8 . 3 . 4 . 1 0 . 2    Wh e r e  th e  fo o twe ar  i n c o r p o r a te s  a s o c k o r  o ve r
b o o t c o n s tr u c te d  o f ga r m e n t m ate r i al ,  th e  g ar m e n t m a te r i al
fex  fati g u e  r e s i s tan c e  te s t as  specifed  i n  8 . 1 . 6  s h al l  b e  p e r m i t‐

te d  to  b e  s u b s ti tu te d  fo r  th i s  te s t.

8 . 3 . 4 . 1 0 . 3    U p p e r  s am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  wh o l e  fo o t‐
we ar  i te m s .

8 . 3 . 4 . 1 0 . 4    U p p e r  s am p l e s  s h al l  b e  as  specifed  i n  F i g u r e  8 . 1 . 4 .

8 . 3 . 4 . 1 0 . 5    T h e  u p p e r  s am p l e s  th at we r e  take n  i n  a c c o r d a n c e
wi th  8 . 3 . 4 . 1 1 . 5  s h a l l  b e  c o n d i ti o n e d  b y ab r ad i n g  as  specifed  i n

8 . 1 . 4 .

8 . 3 . 4 . 1 0 . 6    F o l l o wi n g  ab r a s i o n ,  o n l y o n e  te s t s p e c i m e n  fo r  vi r al
p e n e tr a ti o n  r e s i s tan c e  te s ti n g  s h al l  b e  take n  fr o m  e ac h  s a m p l e

s u b j e c te d  to  a b r a s i o n .

8 . 3 . 4 . 1 0 . 7    T h e  c h e m i c a l  p e r m e a ti o n  te s t s p e c i m e n  s h a l l  b e
ta ke n  fr o m  th e  e x ac t c e n te r  o f th e  a b r a d e d  s am p l e  s o  th at th e
c e n te r  o f th e  p e n e tr ati o n  te s t s p e c i m e n  a n d  th e  c e n te r  o f th e

a b r ad e d  s p e c i m e n  c o i n c i d e .

8 . 3 . 4 . 1 1  Specifc  Re q ui re m e n ts  fo r Te s ti n g G ar m e n t o r G l o ve
S e am s .

8 . 3 . 4 . 1 1 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  6 0 0  m m  ( 2 3 1 ∕2

i n . )  l e n gth s  o f p r e p ar e d  s tr a i g h t s e a m s  o r  s tr ai gh t s e am s  c u t
fr o m  e n s e m b l e s .

8 . 3 . 4 . 1 1 . 2    S e a m  s p e c i m e n s  s h a l l  b e  p r e p ar e d  fr o m  s e a m
s a m p l e s  th a t h ave  a m i n i m u m  o f 7 5  m m  ( 3  i n . )  o f m ate r i a l  o n
e a c h  s i d e  o f th e  s e am  c e n te r.  Vi r al  p e n e tr ati o n  te s t s p e c i m e n s
s h a l l  b e  c u t s u c h  th at th e  e x a c t s e am  c e n te r  d i vi d e s  th e  s p e c i ‐
m e n  i n  h a l f.

8 . 3 . 4 . 1 1 . 3    S e a m  s p e c i m e n s  s h al l  b e  p r e p a r e d  s u c h  th a t th e y
r e p r e s e n t e a c h  typ e  o f s ti tc h  an d  s e al i n g  m e th o d  fo u n d  i n  th e
gar m e n t o r  g l o ve .  S e am  s p e c i m e n s  s h a l l  b e  p e r m i tte d  to  b e
ta ke n  d i r e c tl y fr o m  th e  g ar m e n t o r  g l o ve .

8 . 3 . 4 . 1 1 . 4    T h e  g ar m e n t s e a m s  s h al l  i n c l u d e ,  at a m i n i m u m ,
th e  g ar m e n t- to -g ar m e n t m a te r i al  s e am  an d  th e  g ar m e n t- to -vi s o r
m a te r i al  s e a m .

8 . 3 . 4 . 1 1 . 5    T h e  g l o ve  s e am s  s h a l l  b e  take n  fr o m  th e  g au n tl e t
p o r ti o n  o f a  gl o ve  wh e n  an  e x te r n a l  s e am  i s  u s e d  i n  th e
c o n s tr u c ti o n  o f th e  g l o ve .

8 . 3 . 4 . 1 2  Specifc  Re q u i re m e n ts  fo r Te s ti n g E l as to m e ri c  I n te r‐
fac e  M ate ri al s .

8 . 3 . 4 . 1 2 . 1    S a m p l e s  s h al l  n o t b e  s u b j e c te d  to  c o n d i ti o n i n g  b y
fexing  o r  ab r a s i o n .

8 . 3 . 4 . 1 2 . 2    S p e c i m e n s  s h al l  b e  take n  fr o m  e l as to m e r i c  i n te r ‐
fac e  s h e e t m a te r i al  o r  fo r m e d  e l a s to m e r i c  i n te r fa c e  i te m s  th a t
ar e  r e p r e s e n ta ti ve  o f th e  e l as to m e r i c  i n te r fac e  m ate r i al  n o m i ‐
n al  th i c kn e s s .

8 . 3 . 5  L i q u i d  Re p e l l e n c y Te s t.

8 . 3 . 5 . 1  Ap p l i c ati o n .

8 . 3 . 5 . 1 . 1    T h i s  te s t s h al l  ap p l y to  ga r m e n t an d  h o o d  m a te r i al s .

8 . 3 . 5 . 1 . 2    I f th e  ga r m e n t o r  h o o d  e l e m e n t i s  c o n s tr u c te d  o f
s e ve r al  l aye r s ,  th e n  a l l  th e  l aye r s ,  a r r an g e d  i n  th e  c o r r e c t o r d e r,
s h a l l  b e  te s te d  to g e th e r.

8 . 3 . 5 . 2  S am p l e  P re p arati o n .

8 . 3 . 5 . 2 . 1    S am p l e s  s h al l  b e  a t l e as t 1  m  ( 1  yd )  s q u a r e s  o f m a te ‐
ri al  fo r  ga r m e n ts  an d  h o o d s .

8 . 3 . 5 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 1 0 .

8 . 3 . 5 . 3  S p e c i m e n s .

8 . 3 . 5 . 3 . 1    S p e c i m e n s  s h al l  b e  s i z e d  as  specifed  i n  I S O  6 5 3 0 ,
Protective clothing — Protection against liquid chemicals — Test
method for resistance of materials to penetration by liquids.
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8 . 3 . 5 . 3 . 2    A m i n i m u m  o f s i x  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 3 . 5 . 4  Ap p aratu s .    T h e  te s t ap p ar a tu s  a n d  r e l ate d  e q u i p m e n t
specifed  i n  I S O  6 5 3 0  s h al l  b e  u s e d .

8 . 3 . 5 . 5  P ro c e d u re .    S p e c i m e n s  s h al l  b e  te s te d  a s  specifed  i n
I S O  6 5 3 0  a ga i n s t th e  fo l l o wi n g  c h e m i c al s :

( 1 ) S u l fu r i c  ac i d ,  3 0  p e r c e n t,  w/ w ( aq u e o u s )
( 2 ) S o d i u m  h yd r o x i d e ,  1 0  p e r c e n t,  w/ w ( aq u e o u s )
( 3 ) 1 -B u ta n o l ,  > 9 5  p e r c e n t,  w/ w ( u n d i l u te d )
( 4 ) o -X yl e n e ,  > 9 5  p e r c e n t,  w/ w ( u n d i l u te d )

8 . 3 . 5 . 6  Re p o r t.    B o th  th e  i n d e x  o f p e n e tr a ti o n  a n d  th e  i n d e x
o f r e p e l l e n c y s h al l  b e  r e p o r te d  fo r  e a c h  s p e c i m e n , as  we l l  a s  th e

i n d e x  ave r ag e s  fo r  e ac h  s a m p l e .

8 . 3 . 5 . 7  I n te rp re tati o n .    T h e  a ve r a ge  i n d e x  o f r e p e l l e n c y s h a l l
b e  u s e d  to  d e te r m i n e  p a s s  o r  fa i l  p e r fo r m a n c e .

8 . 4  Fl am m ab i l i ty an d  Fl as h  Fi re  P e r fo r m an c e  Te s ts .

8 . 4 . 1  Fl am m ab i l i ty Re s i s tan c e  Te s t.

8 . 4 . 1 . 1  Ap p l i c ati o n .

8 . 4 . 1 . 1 . 1    T h i s  te s t m e th o d  s h a l l  b e  a p p l i e d  to  N F PA 1 9 9 1 -
c o m p l i a n t e n s e m b l e  e l e m e n t m ate r i a l s ,  N F PA 1 9 9 2 -c o m p l i an t

e n s e m b l e  e l e m e n t m a te r i al s ,  N P FA 1 9 9 4 -c o m p l i an t C l as s  1
e n s e m b l e  m a te r i al s ,  a n d  th e  o p ti o n a l  fash  fre  p r o te c ti o n

p e r fo r m an c e  o f al l  N F PA 1 9 9 4 -c o m p l i a n t e n s e m b l e  m ate r i al s .

8 . 4 . 1 . 1 . 2    Modifcations  to  th i s  te s t m e th o d  fo r  b as e  e n s e m b l e
p e r fo r m an c e  s h a l l  b e  as  specifed  i n  8 . 4 . 1 . 7 .

8 . 4 . 1 . 1 . 3    Modifcations  to  th i s  te s t m e th o d  fo r  o p ti o n al  c h e m i ‐
c a l  fash  fre  p r o te c ti o n  p e r fo r m an c e  s h al l  b e  as  specifed  i n

8 . 4 . 1 . 8 .

8 . 4 . 1 . 2  S am p l e  P re p arati o n .

8 . 4 . 1 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  at l e a s t 1  m  ( 1  yd )
s q u ar e s  o f m a te r i al .

8 . 4 . 1 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 4 . 1 . 3  S p e c i m e n s .

8 . 4 . 1 . 3 . 1    S p e c i m e n s  s h al l  b e  th e  s i z e  specifed  i n  AS T M  F 1 3 5 8 ,
Standard Test Method for Effects of Flame Impingement on Materials

Used in Protective Clothing Not Designated Primarily for Flame Resist‐
ance.

8 . 4 . 1 . 3 . 2    F i ve  s p e c i m e n s  i n  e ac h  o f th e  war p  d i r e c ti o n s ,
m a c h i n e  o r  c o ar s e ,  a n d  th e  flling  d i r e c ti o n s ,  c r o s s -m ac h i n e  o r
wal e ,  s h al l  b e  te s te d .

8 . 4 . 1 . 3 . 3    Wh e r e  th e  m ate r i a l  i s  i s o tr o p i c ,  1 0  s p e c i m e n s  s h a l l
b e  te s te d .

8 . 4 . 1 . 4  P ro c e d u re .    F l a m e  r e s i s ta n c e  te s ti n g  s h al l  b e  c o n d u c ‐
te d  i n  a c c o r d a n c e  wi th  AS T M  F 1 3 5 8 ,  Standard Test Method for

Effects of Flame Impingement on Materials Used in Protective Clothing
not Designated Primarily for Flame Resistance,  wi th  th e  fo l l o wi n g
modifcations:

( 1 ) T h e  te s t ap p a r atu s  s h a l l  i n c l u d e  th e  te s t c ab i n e t an d
a c c e s s o r i e s ,  b u r n e r,  an d  g as  r e g u l a ti o n  s ys te m ,  as  s p e c i ‐
fed  i n  S e c ti o n s  6 . 1 ,  6 . 2 ,  a n d  6 . 3  o f AS T M  D 6 4 1 3 /

D 6 4 1 3 M ,  Standard Test Method for Flame Resistance of Textiles
(Vertical Test).

( 2 ) S p e c i m e n s  s h al l  b e  o b s e r ve d  fo r  th e  c o m b i n ati o n  o f b o th
m e l ti n g a n d  d r i p p i n g.

8 . 4 . 1 . 5  Re p o r t.

8 . 4 . 1 . 5 . 1    Afterfame  ti m e s  s h al l  b e  r e c o r d e d  an d  r e p o r te d  fo r
e ac h  s p e c i m e n  an d  a s  th e  ave r ag e  fo r  e ac h  m a te r i al  d i r e c ti o n .

8 . 4 . 1 . 5 . 2    B u r n  d i s ta n c e s  s h a l l  b e  r e c o r d e d  a n d  r e p o r te d  fo r
e ac h  s p e c i m e n  an d  a s  th e  ave r ag e  fo r  e ac h  m a te r i al  d i r e c ti o n .

8 . 4 . 1 . 5 . 3    I gn i ti o n  d u r i n g  th e  i n i ti al  3 -s e c o n d  e x p o s u r e  s h al l  b e
r e c o r d e d  an d  r e p o r te d  fo r  e ac h  s p e c i m e n .

8 . 4 . 1 . 5 . 4    E vi d e n c e  o f b o th  m e l ti n g  an d  d r i p p i n g  d u r i n g  e i th e r
th e  3 - s e c o n d  o r  th e  1 2 - s e c o n d  e x p o s u r e  p e r i o d  s h a l l  b e  r e c o r ‐
d e d  a n d  r e p o r te d  fo r  e ac h  s p e c i m e n .

8 . 4 . 1 . 6  I n te rp re tati o n .

8 . 4 . 1 . 6 . 1    I g n i ti o n  o f an y i n d i vi d u a l  s p e c i m e n  d u r i n g  th e  i n i ti al
3 -s e c o n d  e x p o s u r e  s h al l  b e  u s e d  to  d e te r m i n e  c o m p l i an c e  wi th

i gn i ti o n  r e q u i r e m e n ts .

8 . 4 . 1 . 6 . 2    T h e  ave r ag e  afterfame  ti m e  i n  an y d i r e c ti o n  s h al l  b e
u s e d  to  d e te r m i n e  c o m p l i an c e  wi th  afterfame  r e q u i r e m e n ts .

8 . 4 . 1 . 6 . 3    T h e  ave r ag e  b u r n  d i s ta n c e  i n  a n y d i r e c ti o n  s h a l l  b e
u s e d  to  d e te r m i n e  c o m p l i a n c e  wi th  b u r n  d i s tan c e  r e q u i r e ‐

m e n ts .

8 . 4 . 1 . 6 . 4    E vi d e n c e  o f b o th  m e l ti n g  an d  d r i p p i n g  o f an y s p e c i ‐
m e n  s h al l  b e  u s e d  to  d e te r m i n e  c o m p l i a n c e  wi th  m e l ti n g  an d
d r i p p i n g r e q u i r e m e n ts .

8 . 4 . 1 . 7  Specifc  Re q u i re m e n ts  fo r Te s ti n g B as e  E n s e m b l e
M ate ri al s .

8 . 4 . 1 . 7 . 1    O n l y th e  3 -s e c o n d  fame  e x p o s u r e  s h al l  b e  u s e d .

8 . 4 . 1 . 7 . 2    B u r n  d i s tan c e s  a n d  afterfame  ti m e s  s h al l  o n l y b e
d e te r m i n e d  fo r  th e  3 -s e c o n d  e x p o s u r e .

8 . 4 . 1 . 8  Specifc  Re q u i re m e n ts  fo r Te s ti n g O p ti o n al  C h e m i c al
Fl as h  Fi re  P ro te c ti o n  E n s e m b l e  M ate ri al s .

8 . 4 . 1 . 8 . 1    O n l y th e  1 2 -s e c o n d  fame  e x p o s u r e  s h al l  b e  u s e d .

8 . 4 . 1 . 8 . 2    B u r n  d i s tan c e s  an d  afterfame  ti m e s  s h al l  b e  d e te r ‐
m i n e d  o n l y fo r  th e  1 2 - s e c o n d  e x p o s u r e .

8 . 4 . 2  H e at Tran s fe r P e r fo r m an c e  ( H T P )  Te s t.

8 . 4 . 2 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h a l l  ap p l y to  p r o te c ti ve
ga r m e n t,  vi s o r,  gl o ve ,  fo o twe ar  u p p e r,  an d ,  i f a p p l i c ab l e ,  e l as to ‐
m e r i c  i n te r fa c e  m ate r i a l s .

8 . 4 . 2 . 2  S am p l e s .

8 . 4 . 2 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  1 5 0  m m  ×  1 5 0  m m
±  5  m m  ( 6  i n .  ×  6  i n .  ±  1 ∕4  i n . )  an d  s h a l l  c o n s i s t o f a l l  l aye r s
r e p r e s e n ta ti ve  o f th e  e l e m e n t m ate r i al s  to  b e  te s te d ,  e x c l u d i n g

an y a r e as  wi th  s p e c i a l  r e i n fo r c e m e n ts  o r  s e am s .

8 . 4 . 2 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .

8 . 4 . 2 . 3  S p e c i m e n s .

8 . 4 . 2 . 3 . 1    S am p l e s  s h al l  b e  1 5 0  m m  ×  1 5 0  m m  ±  5  m m  ( 6  i n .  ×
6  i n .  ±  1 ∕4  i n . )  a n d  s h al l  c o n s i s t o f al l  l a ye r s  r e p r e s e n tati ve  o f th e

e l e m e n t m ate r i a l s  to  b e  te s te d ,  e x c l u d i n g  an y ar e as  wi th  s p e c i al
r e i n fo r c e m e n ts  o r  s e am s .

8 . 4 . 2 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 4 . 2 . 3 . 3    S p e c i m e n s  s h a l l  n o t b e  s ti tc h e d  to  h o l d  i n d i vi d u al
l aye r s  to ge th e r.
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8 . 4 . 2 . 4  Ap p aratu s .    T h e  te s t ap p ar a tu s  specifed  i n  AS T M
F 2 7 0 0 ,  Standard Test Method for Unsteady-State Heat Transfer Evalu‐
ation of Flame Resistant Materials for Clothing with Continuous Heat‐

ing,  s h a l l  b e  u s e d .

8 . 4 . 2 . 5  P ro c e d u re .    Ra d i an t p r o te c ti ve  p e r fo r m an c e  te s ti n g
s h a l l  b e  p e r fo r m e d  i n  a c c o r d a n c e  wi th  AS T M  F 2 7 0 0 ,  Standard

Test Method for Unsteady-State Heat Transfer Evaluation of Flame
Resistant Materials for Clothing with Continuous Heating,  wi th  th e

fo l l o wi n g  modifcations:

( 1 ) T h e  o p ti o n al  s p a c e r  s h al l  n o t b e  u s e d  fo r  te s ti n g  o f a l l
m a te r i al  s p e c i m e n s .

( 2 ) T h e  H T P  va l u e  s h a l l  b e  u s e d  wi th  c al c u l ati o n s  m ad e
u s i n g  th e  h e at fux  i n  c a l o r i e s  p e r  s q u ar e  c e n ti m e te r  p e r
s e c o n d  a n d  r e p o r te d  as  th e  H T P  r ati n g .

8 . 4 . 2 . 6  Re p o r t.

8 . 4 . 2 . 6 . 1    T h e  i n d i vi d u al  te s t H T P  r ati n g  o f e a c h  s p e c i m e n
s h a l l  b e  r e c o r d e d  an d  r e p o r te d .

8 . 4 . 2 . 6 . 2    T h e  a ve r a ge  H T P  r ati n g  s h al l  b e  c al c u l a te d ,  r e c o r ‐
d e d ,  an d  r e p o r te d .

8 . 4 . 2 . 6 . 3    Wh e r e  an  H T P  r ati n g  i s  gr e a te r  th an  6 0 ,  th e n  th e
H T P  r ati n g  s h al l  b e  r e p o r te d  a s  “ > 6 0 . ”

8 . 4 . 2 . 7  I n te rp re tati o n .

8 . 4 . 2 . 7 . 1    P as s  o r  fai l  p e r fo r m a n c e  d e te r m i n ati o n s  s h a l l  b e
s e p ar ate l y b a s e d  o n  th e  a ve r a ge  r e p o r te d  H T P  r a ti n g o f a l l
s p e c i m e n s .

8 . 4 . 2 . 7 . 2    Wh e r e  an  i n d i vi d u a l  r e s u l t fr o m  a n y te s t s e t var i e s
m o r e  th an  ± 1 0  p e r c e n t fr o m  th e  ave r ag e  r e s u l t,  th e  r e s u l ts

fr o m  th e  te s t s e t s h a l l  b e  d i s c a r d e d  an d  a n o th e r  s e t o f s p e c i ‐
m e n s  s h al l  b e  te s te d .

8 . 4 . 3  O ve ral l  E n s e m b l e  Fl as h  Te s t.

8 . 4 . 3 . 1  Ap p l i c ati o n .

8 . 4 . 3 . 1 . 1    T h i s  te s t m e th o d  s h al l  b e  ap p l i e d  to  p r o te c ti ve
e n s e m b l e s .

8 . 4 . 3 . 1 . 1 . 1    Specifc  r e q u i r e m e n ts  fo r  e va l u ati n g  i n c o m p l e te
e n s e m b l e s  s h al l  b e  a s  specifed  i n  8 . 4 . 3 . 7 .

8 . 4 . 3 . 1 . 1 . 2    Specifc  r e q u i r e m e n ts  fo r  e va l u ati n g  N F PA 1994-
certifed  C l a s s  2 R,  C l as s  3 R,  a n d  C l as s  4 R e n s e m b l e s  s h al l  b e  a s
specifed  i n  8 . 4 . 3 . 8 .

8 . 4 . 3 . 1 . 1 . 3    T h e  specifc  r e q u i r e m e n t fo r  e va l u ati n g  e n s e m b l e s
o r  ga r m e n ts  wh e r e  th i s  te s ti n g  i s  a l s o  p e r fo r m e d  fo r  th e  p u r p o ‐

s e s  o f p r o vi d i n g  d a ta  o n  th e  p e r c e n tag e  o f a  p r e d i c te d  b u r n
i n j u r y s h al l  b e  a s  specifed  i n  8 . 4 . 3 . 9 .

8 . 4 . 3 . 2  S am p l e  P re p arati o n .

8 . 4 . 3 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h al l  b e  c o m p l e te  p r o te c ‐
ti ve  e n s e m b l e s  th at i n c l u d e  r e s p i r ato r  fac e p i e c e s  r e p r e s e n ti n g
a t l e a s t o n e  e n s e m b l e  confguration  fo r  wh i c h  th e  e n s e m b l e  i s
certifed.

8 . 4 . 3 . 2 . 1 . 1    F o r  th e  certifcation  o f e n s e m b l e s  wi th  S C B A,  th e
te s t s a m p l e s  s h a l l  i n c l u d e  o n l y th e  r e s p i r ato r  fa c e p i e c e  an d

e x c l u d e  th e  b ac kfr a m e ,  h ar n e s s ,  a i r  ta n k,  p n e u m a ti c s ,  an d
o th e r  S C B A c o m p o n e n ts .

8 . 4 . 3 . 2 . 1 . 2    F o r  th e  certifcation  o f e n s e m b l e s  u s i n g  tight-
ftting,  fac e p i e c e  p o we r e d  ai r-p u r i fyi n g  r e s p i r ato r s  ( PAP R) ,  th e

te s t s am p l e s  s h a l l  i n c l u d e  th e  r e s p i r ato r  fac e p i e c e  b u t e x c l u d e
th e  b l o we r,  b atte r y p ac k,  b e l t,  b r e ath i n g  h o s e ,  an d  c an i s te r  o r
c a r tr i d g e s .  A flter  ad ap to r  o r  o th e r  m e a n s  s h al l  b e  u s e d  to

c l o s e  o ff th e  b l o we r  c o n n e c to r  to  th e  r e s p i r a to r  fa c e p i e c e .

8 . 4 . 3 . 2 . 1 . 3    F o r  th e  certifcation  o f e n s e m b l e s  u s i n g  loose-
ftting,  fa c e p i e c e  PAP R,  th e  te s t s am p l e s  s h a l l  i n c l u d e  th e  fu l l

PAP R h o o d  an d  h e ad g e ar  b u t s h al l  e x c l u d e  th e  b l o we r s ,  b atte r y
p ac ks ,  b e l ts ,  b r e ath i n g  h o s e s ,  an d  c an i s te r s  o r  c ar tr i d g e s .  A
flter  ad ap to r  o r  o th e r  m e a n s  s h al l  b e  u s e d  to  c l o s e  o ff th e

b l o we r  c o n n e c to r s  to  th e  r e s p i r a to r  fa c e p i e c e s .

8 . 4 . 3 . 2 . 1 . 4    F o r  th e  certifcation  o f e n s e m b l e s  u s i n g ai r-
p u r i fyi n g  r e s p i r ato r s ,  th e  te s t s am p l e s  s h al l  i n c l u d e  th e  r e s p i r a‐

to r  fac e p i e c e  b u t e x c l u d e  th e  c an i s te r  o r  c ar tr i d g e s .  A flter
a d a p to r  o r  o th e r  m e a n s  s h a l l  b e  u s e d  to  c l o s e  o ff th e  c a n i s te r

p o r t o n  th e  r e s p i r ato r  fac e p i e c e .

8 . 4 . 3 . 2 . 1 . 5    C u tti n g  o p e n  th e  e n s e m b l e  fo r  th e  p u r p o s e s  o f
r o u ti n g th e  c ab l i n g fr o m  th e  i n s tr u m e n te d  m an i ki n  s h al l  b e

p e r m i tte d .  An y ar e a s  th a t h ave  b e e n  c u t o p e n  s h a l l  b e  s e c u r e d
wi th  s ta p l e s  to  p r o vi d e  a r e l ati ve l y ti gh t ft ar o u n d  th e  e x i ti n g

m a n i ki n  c ab l e s .

8 . 4 . 3 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2  fo r
s tan d ar d  e n s e m b l e s  o r  8 . 1 . 1 0  fo r  Typ e  R e n s e m b l e s .

8 . 4 . 3 . 2 . 3    Wh e r e  ga r m e n ts  a r e  e val u a te d ,  th e  s am p l e  e n s e m b l e
s h a l l  b e  p e r m i tte d  to  i n c l u d e  o th e r  e l e m e n ts  to  p r o te c t

e x p o s e d  p o r ti o n s  o f th e  m an i ki n ,  s u c h  as  fame-resistant h e ad
c o ve r i n g s ,  i n s u l ate d  g l o ve s ,  an d  i n s u l ate d  fo o twe ar.

8 . 4 . 3 . 3  S p e c i m e n s .

8 . 4 . 3 . 3 . 1    S p e c i m e n s  s h al l  b e  th e  c o m p l e te  p r o te c ti ve  e n s e m ‐
b l e s  specifed  i n  8 . 4 . 3 . 2 .

8 . 4 . 3 . 3 . 2    T h e  s i z e  o f th e  s p e c i m e n  s h al l  b e  c o n s i s te n t wi th  th e
m a n u fac tu r e r ’ s  s i z i n g i n fo r m ati o n  specifc  to  th e  m an i ki n ’ s

d i m e n s i o n s .

8 . 4 . 3 . 3 . 2 . 1    I f th e  r e c o m m e n d e d  m a n u fac tu r e r ’ s  s i z i n g  o ve r ‐
l ap s  m u l ti p l e  s i z e s ,  th e n  th e  s m a l l e s t s i z e  s h al l  b e  s e l e c te d .

8 . 4 . 3 . 3 . 3    T h r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 4 . 3 . 4  P ro c e d u re .

8 . 4 . 3 . 4 . 1    S p e c i m e n s  s h al l  b e  te s te d  i n  ac c o r d an c e  wi th  AS T M
F 1 9 3 0 ,  Standard Test Method for Evaluation of Flame-Resistant Cloth‐

ing for Protection Against Fire Simulations Using an Instrumented
Manikin,  u s i n g an  e x p o s u r e  h e at fux  o f 8 4  kW/ m 2  ( 2 . 0 2

c a l / c m 2 -s e c )  wi th  th e  fo l l o wi n g ad d i ti o n a l  te s t specifcations:

( 1 ) T h e  te s t e x p o s u r e  s h a l l  b e  c al i b r ate d  u s i n g  a n u d e  i n s tr u ‐
m e n te d  m an i ki n .

( 2 ) An  a l te r n ati ve  m an i ki n  th a t i s  n o t th e  i n s tr u m e n te d  m a n i ‐
ki n  specifed  i n  th e  s tan d a r d  fo l l o wi n g  th e  c a l i b r a ti o n
s h al l  b e  p e r m i tte d  fo r  e val u ati n g  e n s e m b l e s  o r  ga r m e n ts .

( 3 ) U n l e s s  b u r n  p r e d i c ti o n  m e a s u r e m e n ts  ar e  p e r fo r m e d ,  a
l i gh twe i g h t,  o n e - p i e c e ,  fame-resistant c o ve r a l l  o r  a n y
o th e r  typ e  o f l i g h twe i gh t c l o th i n g ,  i n c l u d i n g  th e  n o r m al l y
specifed  1 0 0  p e r c e n t c o tto n  u n d e r we a r,  s h al l  b e  u s e d  to

d r e s s  th e  m an i ki n  u n d e r  th e  te s t e n s e m b l e  o r  g ar m e n t.
( 4 ) I f th e  d o n n i n g  o f th e  e n s e m b l e  o r  g ar m e n t o n to  th e

m an i ki n  r e q u i r e s  a p o r ti o n  o f th e  e n s e m b l e  o r  g ar m e n t
to  b e  o p e n e d  to  p e r m i t th e  p as s ag e  o f c a b l i n g  fr o m  th e
i n s tr u m e n te d  m a n i ki n  to  th e  d ata a c q u i s i ti o n  s ys te m ,

th e n  a  s u i ta b l e  te c h n i q u e  s h a l l  b e  ap p l i e d  to  c l o s e  th e
e n s e m b l e  o r  ga r m e n t ar o u n d  th e  o p e n  a r e a.
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( 5 ) An  e x p o s u r e  ti m e  o f 3  s e c o n d s  s h a l l  b e  u s e d .
( 6 ) I m m e d i ate l y fo l l o wi n g  e x p o s u r e ,  wi th  th e  e n s e m b l e  o r

ga r m e n t o n  th e  m a n i ki n ,  th e  e n s e m b l e  o r  ga r m e n t s h a l l
b e  o b s e r ve d  fo r  a l e n gth  o f ti m e  fo r  an y afterfame  e ffe c ts

o n  an y p a r t o f th e  e n s e m b l e  o r  ga r m e n t.
( 7 ) Afte r  th e  m a n i ki n  h a s  c o o l e d ,  th e  e n s e m b l e  o r  g ar m e n t

s h a l l  b e  r e m o ve d  an d  i n s p e c te d  fo r  an y e vi d e n c e  o f m a te ‐
r i al  o r  s e a m  b r e ak o p e n  an d  e vi d e n c e  o f th e r m al  d am ag e ,

i n c l u d i n g  th e  d r i p p i n g  a s s o c i a te d  wi th  m e l ti n g.
( 8 ) I f m ate r i a l  o r  s e a m  b r e ak o p e n  i s  o b s e r ve d ,  th e  m ax i m u m

l e n gth  o f th e  b r e ak o p e n  ar e a  s h a l l  b e  m e a s u r e d  to  th e
n e ar e s t 0 . 2  m m  ( 0 . 0 5  i n . ) .

8 . 4 . 3 . 4 . 2    I f th e  e n s e m b l e  o r  g ar m e n t i n c l u d e s  a vi s o r  th at i s
wo r n  o ve r  a r e s p i r ato r  wo r n  as  p ar t o f th e  e n s e m b l e ,  th e
e n s e m b l e  o r  ga r m e n t s h al l  b e  d o n n e d  b y a te s t s u b j e c t th a t h a s

p h ys i c al  d i m e n s i o n s  c o n s i s te n t wi th  th e  r e c o m m e n d e d  d i m e n ‐
s i o n s  fo r  th e  s i z e  o f th e  e n s e m b l e  o r  g ar m e n t.

8 . 4 . 3 . 4 . 2 . 1    C u tti n g th e  u p p e r  p o r ti o n  o f th e  e n s e m b l e  o r
g ar m e n t to  al l o w th e  te s t s u b j e c t to  m o r e  e as i l y d o n  th e  u p p e r
p o r ti o n  o f th e  e n s e m b l e  o r  g ar m e n t s h al l  b e  p e r m i tte d .

8 . 4 . 3 . 4 . 2 . 2    T h e  te s t s u b j e c t s h al l  h ave  a  m i n i m u m  vi s u al  a c u i ty
o f 2 0 / 2 0  i n  e a c h  e ye ,  u n c o r r e c te d  o r  c o r r e c te d  wi th  c o n tac t

l e n s e s ,  a s  d e te r m i n e d  i n  a vi s u a l  ac u i ty te s t o r  d o c to r ' s  e x a m i n a‐
ti o n .

8 . 4 . 3 . 4 . 3    Vi s u al  ac u i ty te s ti n g  fr o m  wi th i n  th e  e n s e m b l e  s h a l l
b e  c o n d u c te d  u s i n g a s tan d ar d  6 . 1  m  ( 2 0  ft)  e ye  c h ar t wi th  a
n o r m al  l i gh ti n g  r a n ge  o f 1 0 0  to  1 5 0  fo o t-c a n d l e s  ( fc )  a n d  wi th

th e  te s t s u b j e c t p o s i ti o n e d  a t a  d i s ta n c e  o f 6 . 1  m  ( 2 0  ft)  fr o m
th e  c h ar t.

8 . 4 . 3 . 4 . 4    T h e  te s t s u b j e c t s h a l l  th e n  r e ad  th e  s tan d a r d  e ye
c h a r t th r o u g h  th e  l e n s  o f th e  S C B A fa c e p i e c e  an d  e n s e m b l e
vi s o r ( s )  to  d e te r m i n e  h i s  o r  h e r  vi s u al  a c u i ty.

8 . 4 . 3 . 5  Re p o r t.

8 . 4 . 3 . 5 . 1    T h e  l e n gth  an d  l o c a ti o n  o f a n y afterfame  s h a l l  b e
r e p o r te d .

8 . 4 . 3 . 5 . 2    An  i l l u s tr a ti o n  o f th e  p r o te c ti ve  c l o th i n g  o r  e n s e m ‐
b l e ,  a s  s h o wn  i n  F i gu r e  8 . 4 . 3 . 5 . 2 ,  s h a l l  b e  p r e p a r e d ,  an d  th e

l o c ati o n  o f an y d am ag e  s h al l  b e  r e c o r d e d  o n  th e  i l l u s tr a ti o n
a n d  r e p o r te d .

8 . 4 . 3 . 5 . 2 . 1    T h e  d a m ag e  to  b e  r e p o r te d  s h al l  i n c l u d e  b u t n o t
b e  l i m i te d  to  th e  fo l l o wi n g :

( 1 ) B r e ak o p e n  o f th e  m ate r i a l  an d  s e a m s
( 2 ) E vi d e n c e  o f m ate r i a l  d r i p p i n g  a s  th e  r e s u l t o f m e l ti n g
( 3 ) D e l am i n ati o n
( 4 ) D e s tr u c ti o n  o f an y ga r m e n t c o m p o n e n ts

8 . 4 . 3 . 5 . 2 . 2    P h o to gr a p h s  s h o wi n g  th e  ar e as  o f d a m ag e  s h a l l  b e
p e r m i tte d  i n  l i e u  o f a d i ag r am .

8 . 4 . 3 . 5 . 2 . 3    I f a  h o l e  i s  c u t i n  th e  e n s e m b l e  o r  g ar m e n t fo r  th e
p u r p o s e  o f a l l o wi n g th e  p as s ag e  o f c ab l i n g fr o m  th e  m a n i ki n  to
th e  d a ta  a c q u i s i ti o n  s ys te m ,  th e n  th e  ar e a a r o u n d  th e  o p e n i n g

s h a l l  b e  e x c l u d e d  fr o m  th e  fndings  o f m ate r i a l  o r  s e a m  b r e ak
o p e n .

8 . 4 . 3 . 5 . 3    T h e  vi s u al  ac u i ty o f e a c h  te s t s u b j e c t th r o u g h  th e
vi s o r  fo l l o wi n g th e  fash  fre  e x p o s u r e  o f th e  e n s e m b l e  o r
g ar m e n t,  i f a p p l i c ab l e ,  s h al l  b e  r e p o r te d .

8 . 4 . 3 . 6  I n te rp re tati o n .

8 . 4 . 3 . 6 . 1    T h e  m ax i m u m  afterfame  ti m e  am o n g a l l  th e  s p e c i ‐
m e n s  s h a l l  b e  u s e d  to  d e te r m i n e  c o m p l i an c e  wi th  th e  afte r ‐
fame  r e q u i r e m e n t.

8 . 4 . 3 . 6 . 2    T h e  vi s u a l  a c u i ty o f th e  te s t s u b j e c t i n s i d e  th e  e n s e m ‐
b l e  s h a l l  b e  u s e d  to  d e te r m i n e  p as s  o r  fai l  c o m p l i an c e  wi th  th e
post-fash  fre  s i m u l a ti o n  vi s u al  a c u i ty r e q u i r e m e n ts .

8 . 4 . 3 . 6 . 3    O b s e r ve d  d r i p p i n g  a s  th e  r e s u l t o f an y m e l te d
e l e m e n t o r  c o m p o n e n t o f th e  te s te d  e n s e m b l e  o r  ga r m e n t s h a l l
c o n s ti tu te  fai l u r e  o f th e  e n s e m b l e  o r  g ar m e n t.

8 . 4 . 3 . 6 . 4    An y m e as u r e d  s e am  o r  o th e r  a r e a o f b r e a k o p e n  wi th
a  m a x i m u m  d i m e n s i o n  o f 5 0  m m  ( 2  i n . )  s h al l  c o n s ti tu te  fai l u r e

o f th e  e n s e m b l e  o r  g ar m e n t.

8 . 4 . 3 . 7  Specifc  Re q ui re m e n ts  fo r Te s ti n g G ar m e n ts ,  H o o d s ,
G l o ve s ,  an d  Fo o twe ar.    Wh e r e  ga r m e n ts ,  h o o d s ,  gl o ve s ,  an d
fo o twe a r  th at d o  n o t c o ve r  th e  e n ti r e  m an i ki n  a r e  te s te d ,  i te m s
o f c l o th i n g c o n s tr u c te d  o f fame-resistant m ate r i a l s  s h al l  b e

u s e d  to  c o ve r  th o s e  e x p o s e d  p o r ti o n s  o f th e  m a n i ki n  b o d y i n  a
m a n n e r  th at d o e s  n o t c o ve r  th e  i te m  b e i n g  e val u a te d .
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FI G U RE  8 . 4 . 3 . 5 . 2   G ar m e n t D i agram  ( fo r n o ti n g d am age
l o c ati o n ) .
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8 . 4 . 3 . 8  Specifc  Re q u i re m e n ts  fo r Te s ti n g C l as s  2 R,  3 R,  an d
4 R E n s e m b l e s .    S a m p l e s  fo r  C l a s s  Typ e  R e n s e m b l e s  s h al l  b e
c o n d i ti o n e d  as  specifed  i n  8 . 1 . 9 .

8 . 4 . 3 . 9  Specifc  Re q u i re m e n ts  fo r M e as u ri n g B u r n  I n j u r y
P re d i c ti o n s .

8 . 4 . 3 . 9 . 1    T h e  m an i ki n  s h a l l  b e  d r e s s e d  i n  1 7 0  g/ m 2  ( 5 . 0  o z /
yd 2 )  ( ±  5  p e r c e n t)  o f j e r s e y kn i t,  1 0 0  p e r c e n t c o tto n  u n d e r we ar
b r i e fs ,  an d  a s h o r t-s l e e ve d  c r e w- n e c k T-s h i r t b e fo r e  th e  g ar m e n t

s p e c i m e n  i s  p l a c e d  o n  th e  m an i ki n .

8 . 4 . 3 . 9 . 2    T h e  i n d i vi d u al  a n d  ave r ag e  p r e d i c te d  s e c o n d  d e g r e e ,
th i rd  d e g r e e ,  an d  to tal  p e r c e n t b o d y b u r n  i n j u r i e s  b as e d  o n  th e

to tal  s u r fac e  ar e a  c o ve r e d  b y s e n s o r s ,  e x c l u d i n g  h an d s  an d  fe e t,
fo r  e ac h  s p e c i m e n  s h a l l  b e  r e p o r te d .

8 . 4 . 3 . 9 . 3    A c h ar t s h a l l  b e  p r e p a r e d  th a t s h o ws  th e  ar e as  o n  th e
m an i ki n  wh e r e  a s e c o n d - o r  th i r d - d e g r e e  b u r n  i n j u r y wo u l d  b e

p r e d i c te d .

8 . 4 . 4  Fl am e  B re ak  O p e n  Re s i s tan c e  Te s t.

8 . 4 . 4 . 1  Ap p l i c ati o n .    Wh e r e  specifed,  th i s  te s t m e th o d  s h al l  b e
ap p l i e d  to  g ar m e n ts ,  vi s o r s ,  gl o ve s ,  an d  fo o twe a r.

8 . 4 . 4 . 2  S am p l e  P re p arati o n .

8 . 4 . 4 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  as  fo l l o ws :

( 1 ) Te x ti l e  s a m p l e s  s h al l  b e  a t l e as t 1  m  ( 1  yd )  s q u ar e s  o f
m a te r i al .

( 2 ) Vi s o r  c o m p o n e n ts ,  g l o ve  e l e m e n ts ,  a n d  fo o twe a r
e l e m e n ts  s h a l l  h ave  suffcient s am p l e s  to  p r o d u c e  th e
r e q u i r e d  n u m b e r  o f s p e c i m e n s  i n  8 . 4 . 4 . 3 .

8 . 4 . 4 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 4 . 4 . 3  S p e c i m e n s .

8 . 4 . 4 . 3 . 1    S p e c i m e n s  s h al l  b e  2 0 0  m m  ×  2 0 0  m m  ±  5  m m  ( 8  i n .
×  8  i n .  ±  1 ∕4  i n . )  an d  s h a l l  c o n s i s t o f al l  l aye r s  r e p r e s e n tati ve  o f
th e  e l e m e n t m a te r i al s  to  b e  te s te d ,  e x c l u d i n g  an y a r e as  wi th

s p e c i al  r e i n fo r c e m e n t o r  s e am s .

8 . 4 . 4 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 4 . 4 . 3 . 3    S p e c i m e n s  s h a l l  n o t b e  s ti tc h e d  to  h o l d  i n d i vi d u al
l aye r s  to g e th e r.

8 . 4 . 4 . 4  Ap p aratus .

8 . 4 . 4 . 4 . 1    T h e  b u r n e r  specifed  i n  M e th o d  5 9 0 5 . 1  o f F e d e r al
Te s t M e th o d  S tan d ar d  1 9 1 A,  Textile Test Methods,  s h al l  b e  u s e d .

8 . 4 . 4 . 4 . 2    A fr e e -s ta n d i n g fame  h e i gh t i n d i c a to r  s h a l l  b e  u s e d
to  as s i s t i n  ad j u s ti n g th e  b u r n e r  fame  h e i g h t.  T h e  i n d i c ato r

s h a l l  m ar k a fame  h e i gh t o f 7 5  m m  ( 3  i n . )  ab o ve  th e  to p  o f th e
b u r n e r.

8 . 4 . 4 . 4 . 3    A s to p watc h  o r  o th e r  s u i ta b l e  ti m i n g  d e vi c e  s h al l  b e
u s e d .

8 . 4 . 4 . 4 . 4 *    A s p e c i m e n  s tan d  s h al l  b e  u s e d  th at p r o vi d e s  fo r  th e
ap p l i c a ti o n  o f th e  b u r n e r  fame  to  th e  u n d e r s i d e  o f th e  s p e c i ‐
m e n  a t a  d i s tan c e  o f 5 0  m m  +  0 / – 3  m m  ( 2  i n .  + 0 / – 1 ∕8  i n . )

a b o ve  th e  to p  o f th e  b u r n e r.  T h e  s p e c i m e n  s h al l  b e  s u p p o r te d
o n  a  b o tto m  4 . 7 5  m m  ( 3 ∕1 6  i n . )  o r  g r e ate r  th i c kn e s s  s te e l  p l a te
th a t h as  a  1 5 0  m m  ±  5  m m  ( 6  i n .  ±  1 ∕4  i n . )  d i a m e te r  o p e n i n g  fo r
th e  e x p o s u r e  o f th e  s p e c i m e n .  A s i m i l a r l y s i z e d  to p  p l ate  s h a l l
b e  u s e d  to  h o l d  th e  s p e c i m e n  i n  p l ac e  o n  to p  o f th e  s p e c i m e n .

8 . 4 . 4 . 4 . 5 *    A p r e s s u r e  p o t s h a l l  b e  u s e d  to  e val u ate  th e  i n te g‐
r i ty o f th e  s p e c i m e n  i n  th e  a r e a o f th e  fame  a p p l i c ati o n  fo l l o w‐

i n g th e  fame  e x p o s u r e .  T h e  p r e s s u r e  p o t s h a l l  b e  a p r e s s u r e
ve s s e l  wi th  d i m e n s i o n s  th a t ac c o m m o d a te  th e  e n ti r e ty o f th e
e x p o s e d  s p e c i m e n  a r e a an d  s h al l  b e  d e s i g n e d  wi th  fanges  th at

p r o vi d e  fo r  th e  c l am p i n g o f th e  s p e c i m e n  i n  a m an n e r  i n  wh i c h
to  c r e a te  a  s e a l  ag ai n s t th e  o u te r  s u r fac e  o f th e  s p e c i m e n  wh e n

th e  p o t i s  s u b j e c te d  to  a va c u u m .  T h e  p r e s s u r e  p o t s h al l  h a ve  a
ftting  th a t p r o vi d e s  fo r  th e  e va c u ati o n  o f ai r  i n s i d e  th e  p o t an d

fo r  th e  m e a s u r e m e n t o f p r e s s u r e  i n s i d e  th e  p o t.  T h e  vo l u m e  o f
th e  p r e s s u r e  p o t s h al l  b e  n o  l a r ge r  th an  0 . 5  L  ( 4  1 ∕4  c u p s ) .

8 . 4 . 4 . 4 . 6    A vac u u m  p u m p  c a p a b l e  o f c o n n e c ti n g to  th e  p r e s ‐
s u r e  p o t a n d  d r a wi n g  a va c u u m  o f a t l e a s t 1  kP a ( 4  i n .  wa te r

ga u g e )  s h a l l  b e  u s e d .

8 . 4 . 4 . 5  P ro c e d u re .

8 . 4 . 4 . 5 . 1    T h e  s p e c i m e n  s h al l  b e  m o u n te d  o n  th e  s p e c i m e n
s tan d  s u c h  th at th e  c e n te r  o f th e  s p e c i m e n  c o i n c i d e s  wi th  th e
c e n te r  o f th e  h o l e  i n  th e  s p e c i m e n  m o u n ti n g  b o tto m  a n d  to p

p l a te s .  T h e  n o r m a l  e x te r i o r  o f th e  s p e c i m e n  s h al l  fac e  th e
fame.

8 . 4 . 4 . 5 . 2    T h e  fame  h e i gh t s h al l  b e  s e t a t 7 5  m m  ±  5  m m
( 2 . 9 5  i n .  ±  0 . 2  i n . )  a b o ve  th e  to p  o f th e  b u r n e r  away fr o m  th e
s p e c i m e n .

8 . 4 . 4 . 5 . 3    T h e  s p e c i m e n  s ta n d  s h al l  b e  m o ve d  o ve r  th e  b u r n e r
s u c h  th at th e  fame  c o n ta c ts  th e  c e n te r  o f th e  u n d e r s i d e  o f th e

s p e c i m e n  fo r  a p e r i o d  o f 3 . 0  + 0 . 5 / –0  s e c o n d .

8 . 4 . 4 . 5 . 4    At th e  e n d  o f th e  fame  e x p o s u r e  p e r i o d ,  th e  s p e c i ‐
m e n  s ta n d  s h al l  b e  m o ve d  awa y fr o m  th e  fame.

8 . 4 . 4 . 5 . 5    I f n o  vi s i b l e  h o l e  i s  o b s e r ve d  i n  th e  s p e c i m e n ,  th e n
th e  s p e c i m e n  s h al l  b e  al l o we d  to  c o o l  fo r  a  m i n i m u m  o f

6 0  s e c o n d s .

8 . 4 . 4 . 5 . 6    T h e  s p e c i m e n  o r  p o r ti o n  o f th e  s p e c i m e n  th a t h a s
b e e n  e x p o s e d  to  th e  fame  s h al l  b e  m o u n te d  i n  th e  p r e s s u r e
p o t wi th  th e  fame  e x p o s u r e  s i d e  to war d s  th e  i n te r i o r  o f th e

p r e s s u r e  p o t.

8 . 4 . 4 . 5 . 7    T h e  p r e s s u r e  i n s i d e  th e  p r e s s u r e  p o t s h al l  b e
r e d u c e d  b y 1  kP a ±  5 0  P a ( 4  i n .  ±  0 . 2  i n .  wate r  ga u ge ) .

8 . 4 . 4 . 5 . 8    Afte r  th e  vac u u m  h a s  b e e n  ap p l i e d  to  th e  p r e s s u r e
p o t fo r  1  m i n u te  + 5 / –0  s e c o n d s ,  th e  c h a n ge  o f p re s s u r e  i n  th e

p r e s s u r e  p o t s h a l l  b e  o b s e r ve d  a n d  r e c o r d e d .

8 . 4 . 4 . 6  Re p o r t.    T h e  p r e s s u r e  c h an g e  s h al l  b e  r e p o r te d  fo r
e ac h  s p e c i m e n  an d  a s  th e  ave r ag e  fo r  e ac h  s a m p l e .

8 . 4 . 4 . 7  I n te rp re tati o n .    T h e  ave r ag e  p r e s s u r e  c h an ge  s h a l l  b e
u s e d  to  d e te r m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 5  P h ys i c al  P e r fo r m an c e  Te s ts .

8 . 5 . 1  B u rs t S tre n gth  Te s t.

8 . 5 . 1 . 1  Ap p l i c ati o n .

8 . 5 . 1 . 1 . 1    T h i s  te s t s h a l l  a p p l y to  ga r m e n t an d  h o o d  m ate r i a l s .

8 . 5 . 1 . 1 . 2    Wh e r e  g ar m e n t o r  h o o d  m ate r i a l s  ar e  c o n s tr u c te d  o f
s e ve r al  s e p a r ab l e  l aye r s ,  th e n  a l l  l aye r s ,  as s e m b l e d  i n  th e  o r d e r
i n  wh i c h  th e y a p p e a r  i n  th e  ga r m e n t,  s h a l l  b e  te s te d  a s  a

c o m p o s i te .
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8 . 5 . 1 . 2  S am p l e s .

8 . 5 . 1 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h al l  b e  1  m  ( 1  yd )  s q u a r e s
o f m a te r i al .

8 . 5 . 1 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 5 . 1 . 3  S p e c i m e n s .

8 . 5 . 1 . 3 . 1    S p e c i m e n s  s h al l  b e  th e  s i z e  specifed  i n  AS T M  D 7 5 1 ,
Standard Test Methods for Coated Fabrics.

8 . 5 . 1 . 3 . 2    At l e as t 1 0  s p e c i m e n s  s h al l  b e  te s te d .

8 . 5 . 1 . 4  P ro c e d u re .    S p e c i m e n s  s h al l  b e  te s te d  i n  a c c o r d a n c e
wi th  S e c ti o n  1 8 . 2  o f AS T M  D 7 5 1 ,  Standard Test Methods for
Coated Fabrics.

8 . 5 . 1 . 5  Re p o r t.

8 . 5 . 1 . 5 . 1    T h e  b u r s t s tr e n g th  o f e a c h  s p e c i m e n  s h a l l  b e  r e c o r ‐
d e d  an d  r e p o r te d  to  th e  n e a r e s t 1  N  ( 0 . 2 5  l b f) .

8 . 5 . 1 . 5 . 2    T h e  ave r ag e  b u r s t s tr e n gth  o f a l l  s p e c i m e n s  s h a l l  b e
c a l c u l ate d ,  r e c o r d e d ,  an d  r e p o r te d .

8 . 5 . 1 . 6  I n te rp re tati o n .    T h e  ave r ag e  b u r s t s tr e n g th  s h a l l  b e
u s e d  to  d e te r m i n e  th e  p as s  o r  fai l  p e r fo r m an c e .

8 . 5 . 2  P un c ture  P ro p agati o n  Te ar Re s i s tan c e  Te s t.

8 . 5 . 2 . 1  Ap p l i c ati o n .

8 . 5 . 2 . 1 . 1    T h i s  te s t s h a l l  a p p l y to  ga r m e n t an d  h o o d  m ate r i a l s .

8 . 5 . 2 . 1 . 2    I f th e  g ar m e n t o r  h o o d  i s  c o n s tr u c te d  o f s e ve r al
l aye r s ,  th e n  al l  l aye r s ,  as s e m b l e d  i n  th e  o r d e r  i n  wh i c h  th e y

ap p e ar  i n  th e  ga r m e n t,  s h a l l  b e  te s te d  a s  a  c o m p o s i te .

8 . 5 . 2 . 2  S am p l e s .

8 . 5 . 2 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  1  m  ( 1  yd )  s q u a r e s
o f m ate r i al .

8 . 5 . 2 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .

8 . 5 . 2 . 3  S p e c i m e n s .

8 . 5 . 2 . 3 . 1    S p e c i m e n s  s h al l  b e  o f th e  s i z e  r e q u i r e d  b y AS T M
D 2 5 8 2 ,  Standard Test Method for Puncture-Propagation Tear Resist‐

ance of Plastic Film and Thin Sheeting.

8 . 5 . 2 . 3 . 2    At l e a s t fve  s p e c i m e n s  i n  e ac h  o f th e  war p  d i r e c ‐
ti o n s ,  m ac h i n e  o r  c o ar s e ,  a n d  th e  flling  d i r e c ti o n s ,  c r o s s -
m a c h i n e  o r  wa l e ,  s h al l  b e  te s te d .

8 . 5 . 2 . 3 . 3    Wh e r e  th e  m ate r i a l  i s  i s o tr o p i c ,  1 0  s p e c i m e n s  s h a l l
b e  te s te d .

8 . 5 . 2 . 4  P ro c e d u re .    S p e c i m e n s  s h al l  b e  te s te d  i n  ac c o r d a n c e
wi th  AS T M  D 2 5 8 2 ,  Standard Test Method for Puncture-Propagation

Tear Resistance of Plastic Film and Thin Sheeting.

8 . 5 . 2 . 5  Re p o r t.

8 . 5 . 2 . 5 . 1    T h e  p u n c tu r e  p r o p ag ati o n  te a r  r e s i s tan c e  o f e a c h
s p e c i m e n  s h al l  b e  r e c o r d e d  an d  r e p o r te d  to  th e  n e ar e s t 0 . 0 5  kg

( 0 . 1  l b )  o f fo r c e .

8 . 5 . 2 . 5 . 2    An  ave r ag e  p u n c tu r e  p r o p a ga ti o n  te a r  r e s i s ta n c e
s h a l l  b e  c al c u l a te d ,  r e c o r d e d ,  an d  r e p o r te d  fo r  e ac h  d i r e c ti o n
te s te d .

8 . 5 . 2 . 6  I n te rp re tati o n .

8 . 5 . 2 . 6 . 1    P a s s  o r  fai l  p e r fo r m a n c e  s h al l  b e  b a s e d  o n  th e  a ve r ‐
a ge  p u n c tu r e  p r o p ag ati o n  te a r  r e s i s ta n c e  i n  e ac h  d i r e c ti o n

te s te d .

8 . 5 . 2 . 6 . 2    F a i l u r e  i n  a n y o n e  d i r e c ti o n  s h al l  c o n s ti tu te  fai l u r e
fo r  th e  m ate r i a l .

8 . 5 . 3  S e am / C l o s u re  B re aki n g S tre n gth  Te s t.

8 . 5 . 3 . 1  Ap p l i c ati o n .

8 . 5 . 3 . 1 . 1    T h i s  te s t s h al l  b e  a p p l i e d  to  a l l  typ e s  o f g ar m e n t
s e a m s  as  we l l  a s  th e  ga r m e n t c l o s u r e  as s e m b l y u s e d  i n  th e

c o n s tr u c ti o n  o f th e  ga r m e n t an d  h o o d .

8 . 5 . 3 . 1 . 2    Wh e r e  th e  ga r m e n t c o n s i s ts  o f m u l ti p l e  s e p ar ab l e
l aye r s ,  th e n  th e  te s t s h al l  b e  ap p l i e d  to  th e  s e am s  an d  c l o s u r e
a s s e m b l i e s  o f e ac h  s e p ar a b l e  l aye r.

8 . 5 . 3 . 1 . 3    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g s e a m s
s h a l l  b e  as  specifed  i n  8 . 5 . 3 . 7 .

8 . 5 . 3 . 1 . 4    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  c l o s u r e
a s s e m b l i e s  s h a l l  b e  as  specifed  i n  8 . 5 . 3 . 8 .

8 . 5 . 3 . 2  S am p l e s .

8 . 5 . 3 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h al l  b e  th e  s i z e  r e q u i r e d
b y AS T M  D 7 5 1 ,  Standard Test Methods for Coated Fabrics,  an d

8 . 5 . 3 . 7  o r  8 . 5 . 3 . 8  a s  a p p r o p r i a te .

8 . 5 . 3 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2
an d  8 . 5 . 3 . 7  o r  8 . 5 . 3 . 8  as  ap p r o p r i ate .

8 . 5 . 3 . 2 . 3    S am p l e s  s h al l  b e  c u t fr o m  th e  fnished  g ar m e n t o r
e n s e m b l e .

8 . 5 . 3 . 2 . 4    L e n gth s  o f s e am  s h a l l  b e  p e r m i tte d  to  b e  p r e p ar e d
b y r e p r e s e n tati ve l y j o i n i n g two  p i e c e s  o f ga r m e n t m a te r i al

i n s te a d  o f c u tti n g fr o m  th e  ga r m e n t.

8 . 5 . 3 . 2 . 5    C l o s u r e  s a m p l e s  s h a l l  b e  p e r m i tte d  to  b e  i n d i vi d u al
s a m p l e s  c u t to  th e  s p e c i m e n  wi d th .

8 . 5 . 3 . 3  S p e c i m e n s .

8 . 5 . 3 . 3 . 1    S p e c i m e n s  s h al l  b e  th e  s i z e  specifed  i n  AS T M  D 7 5 1 ,
Standard Test Methods for Coated Fabrics.

8 . 5 . 3 . 3 . 2    At l e as t fve  s p e c i m e n s  s h al l  b e  te s te d  fo r  e ac h  s e a m
a n d  c l o s u r e  as s e m b l y typ e .

8 . 5 . 3 . 3 . 3    C l o s u r e  s a m p l e  s p e c i m e n  wi d th  s h al l  b e  p e r m i tte d  to
b e  2 5  m m  ±  6  m m  ( 1  i n .  ±  1 ∕4  i n . )  l ar g e r  th an  th e  r e q u i r e d  s p e c i ‐

m e n  s i z e .  T h e  s p e c i m e n  e d ge s  at th e  c l o s u r e  s h al l  b e  p e r m i tte d
to  b e  s e c u r e d  b y s ti tc h i n g  o r tac ki n g .

8 . 5 . 3 . 4  P ro c e d u re .    Al l  s e am s  an d  c l o s u r e  as s e m b l i e s  s h al l  b e
te s te d  i n  ac c o r d an c e  wi th  AS T M  D 7 5 1 ,  Standard Test Methods for
Coated Fabrics.

8 . 5 . 3 . 5  Re p o r t.

8 . 5 . 3 . 5 . 1    T h e  b r e aki n g  s tre n g th  fo r  e a c h  s e a m  o r  c l o s u r e
as s e m b l y s p e c i m e n  s h al l  b e  re c o r d e d  an d  r e p o r te d .

8 . 5 . 3 . 5 . 2    T h e  ave r ag e  b r e aki n g  s tr e n g th  fo r  e ac h  s e am  o r
c l o s u r e  as s e m b l y typ e  s h a l l  b e  r e c o r d e d  an d  r e p o r te d .

8 . 5 . 3 . 5 . 3    T h e  typ e  o f s e am s  an d  c l o s u r e  as s e m b l i e s  te s te d  an d
wh e th e r  th e  s p e c i m e n s  we r e  c u t fr o m  th e  fnished  g ar m e n t o r

p r e p a r e d  fr o m  fa b r i c  s a m p l e s  s h al l  b e  r e c o r d e d  an d  r e p o r te d .
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8 . 5 . 3 . 6  I n te rp re tati o n .    T h e  a ve r a ge  s e a m  b r e aki n g  s tr e n g th
fo r  e ac h  s e a m  typ e  s h a l l  b e  u s e d  to  d e te r m i n e  p a s s  o r  fa i l
p e r fo r m a n c e .

8 . 5 . 3 . 7  Specifc  P ro c e d u re s  fo r Te s ti n g S e am s .

8 . 5 . 3 . 7 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h al l  i n c l u d e  1 5 0  m m
( 6  i n . )  o f m a te r i al  o n  e i th e r  s i d e  o f th e  s tr ai gh t s e am .

8 . 5 . 3 . 7 . 2    S p e c i m e n s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 5 . 3 . 8  Specifc  P ro c e d u re s  fo r Te s ti n g C l o s u re  As s e m b l i e s .

8 . 5 . 3 . 8 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h al l  i n c l u d e  1 5 0  m m
( 6  i n . )  o f m a te r i al  o n  e i th e r  s i d e  o f th e  c l o s u r e .

8 . 5 . 3 . 8 . 2    S p e c i m e n s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 9 .

8 . 5 . 4  E x h au s t Val ve  M o u n ti n g S tre n gth  Te s t.

8 . 5 . 4 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  a p p l y to  e x h a u s t
val ve s  m o u n te d  i n  e n s e m b l e s .

8 . 5 . 4 . 2  S am p l e  P re p arati o n .

8 . 5 . 4 . 2 . 1    S am p l e s  s h al l  b e  an  e x h au s t val ve  m o u n te d  i n to  a
p i e c e  o f g ar m e n t m ate r i a l  h avi n g  a m i n i m u m  d i am e te r  o f

2 0 0  m m  ( 8  i n . ) .  T h e  m e an s  o f m o u n ti n g th e  e x h au s t val ve  s h a l l
b e  r e p r e s e n tati ve  o f th e  c o n s tr u c ti o n  p r a c ti c e s  u s e d  i n  th e
e n s e m b l e .

8 . 5 . 4 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .

8 . 5 . 4 . 3  S p e c i m e n s .

8 . 5 . 4 . 3 . 1    S p e c i m e n s  s h al l  b e  c o m p l e te  e x h au s t val ve  a s s e m ‐
b l i e s  m o u n te d  i n to  a p i e c e  o f e n s e m b l e  m a te r i al .

8 . 5 . 4 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 5 . 4 . 4  Ap p aratu s .

8 . 5 . 4 . 4 . 1    A s p e c i m e n  m o u n ti n g  r i n g s h a l l  b e  u s e d  fo r  c l am p ‐
i n g th e  s a m p l e .

8 . 5 . 4 . 4 . 1 . 1    T h e  m o u n ti n g  r i n g s h a l l  h ave  a n  i n n e r  d i am e te r  o f
1 5 0  m m  ( 6  i n . ) .

8 . 5 . 4 . 4 . 1 . 2    T h e  m o u n ti n g r i n g s h a l l  h a ve  a  m e an s  fo r  ti g h tl y
c l am p i n g th e  s p e c i m e n  a l o n g th e  c i r c u m fe r e n c e  o f th e  r i n g

an d  s h al l  h o l d  th e  s p e c i m e n  p e r p e n d i c u l ar  to  th e  m o ti o n  o f
th e  p u s h i n g fo r c e .

8 . 5 . 4 . 4 . 1 . 3    T h e  m o u n ti n g r i n g  s h a l l  b e  d e s i g n e d  s u c h  th a t a
m e a n s  i s  p r o vi d e d  fo r  affxing  i t to  th e  fxed  ( b o tto m )  a r m  o f a
te n s i l e  te s ti n g  m a c h i n e  an d  th a t a  m i n i m u m  5 0  m m  ( 2  i n . )

u n o b s tr u c te d  s p a c e  i s  p r o vi d e d  u n d e r  th e  s p e c i m e n .

8 . 5 . 4 . 4 . 2    A fat p l ate  p u s h i n g  d e vi c e  s h a l l  b e  5 0  m m  ( 2  i n . )  i n
d i a m e te r  an d  s h al l  h a ve  a m e an s  fo r  b e i n g  a ttac h e d  to  th e

m o vab l e  ( u p p e r )  ar m  o f a te n s i l e  te s ti n g m ac h i n e .  T h e  fat
p l a te  s h a l l  b e  o r i e n te d  p e r p e n d i c u l ar  to  th e  m o ti o n  o f th e

p u s h i n g fo r c e .

8 . 5 . 4 . 4 . 3    T h e  te n s i l e  te s ti n g m a c h i n e  s h al l  m e e t th e  fo l l o wi n g
c r i te r i a:

( 1 ) T h e  m a c h i n e  s h al l  b e  c a p a b l e  o f h o l d i n g  th e  s p e c i m e n
m o u n ti n g r i n g  s e c u r e l y i n  th e  fxed  l o we r  a r m .

( 2 ) T h e  m ac h i n e  s h al l  b e  c ap ab l e  o f h o l d i n g  th e  fat p l ate
p u s h i n g  d e vi c e  s e c u r e l y i n  th e  m o va b l e  u p p e r  ar m .

( 3 ) T h e  m a c h i n e  s h a l l  h ave  a  c al i b r ate d  d i al ,  s c a l e ,  o r  c h a r t
to  i n d i c ate  th e  ap p l i e d  l o a d  an d  e l o n ga ti o n .

( 4 ) T h e  e r r o r  o f th e  m ac h i n e  s h a l l  n o t e x c e e d  2  p e r c e n t o f
an y r e a d i n g wi th i n  i ts  l o a d i n g  r an g e .

( 5 ) T h e  m ac h i n e  s h a l l  b e  outftted  wi th  a c o m p r e s s i o n  c e l l .
( 6 ) T h e  m a c h i n e  s h al l  b e  confgured  wi th  th e  c o m p r e s s i o n

c e l l  o n  e i th e r  th e  l o we r  o r  u p p e r  ar m .

8 . 5 . 4 . 5  P ro c e d u re .

8 . 5 . 4 . 5 . 1    S p e c i m e n s  s h al l  b e  c l am p e d  i n to  th e  s p e c i m e n
m o u n ti n g r i n g  s o  th at th e  i n te r i o r  s i d e  o f th e  e x h a u s t val ve  i s
fa c i n g u p war d  an d  atta c h e d  to  th e  fxed  ar m  o f a te n s i l e  te s ti n g

m a c h i n e .

8 . 5 . 4 . 5 . 2    T h e  fat p l ate  p u s h i n g  d e vi c e  s h al l  b e  a ttac h e d  to  th e
m o vab l e  a r m  o f a  te n s i l e  te s ti n g  m a c h i n e .

8 . 5 . 4 . 5 . 3    T h e  te n s i l e  te s ti n g  m ac h i n e  s h a l l  b e  s e t i n  o p e r a ti o n
b u t s to p p e d  wh e n  th e  e x h au s t val ve  e i th e r  b r e a ks  th r o u gh  th e

m a te r i al  o r  wh e n  th e  m a te r i al  b r e a ks  al o n g  th e  s p e c i m e n
m o u n ti n g r i n g .

8 . 5 . 4 . 5 . 4    T h e  fat p l a te  p u s h i n g  d e vi c e  s h al l  h ave  a  ve l o c i ty o f
3 0 5  m m / m i n  ( 1 2  i n . / m i n )  u n d e r  l o ad  c o n d i ti o n s  an d  s h a l l  b e
u n i fo r m  a t a l l  ti m e s .

8 . 5 . 4 . 5 . 5    T h e  m a x i m u m  fo r c e  r e gi s te r e d  b y th e  i n d i c ati n g
d e vi c e  o f th e  te n s i l e  te s ti n g  m ac h i n e  s h al l  b e  r e c o r d e d  fo r  e a c h

d e te r m i n ati o n .

8 . 5 . 4 . 6  Re p o r t.

8 . 5 . 4 . 6 . 1    T h e  m o u n ti n g  s tr e n gth  o f e a c h  s p e c i m e n  s h a l l  b e
r e c o r d e d  an d  r e p o r te d  to  th e  n e ar e s t 1  N  ( 1 ∕4  l b f) .

8 . 5 . 4 . 6 . 2    T h e  ave r ag e  m o u n ti n g  s tr e n g th  s h al l  b e  c al c u l a te d
a n d  r e p o r te d  to  th e  n e ar e s t 1  N  ( 1 ∕4  l b f) .

8 . 5 . 4 . 7  I n te rp re tati o n .    T h e  ave r age  m o u n ti n g  s tr e n g th  s h a l l
b e  u s e d  to  d e te r m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 5 . 5  Fi tti n g P u l l - O u t S tre n gth  Te s t.

8 . 5 . 5 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h a l l  a p p l y to  e ac h  typ e
o f e x te r n al  ftting  m o u n te d  o n  e n s e m b l e s .

8 . 5 . 5 . 2  S am p l e s .

8 . 5 . 5 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h a l l  b e  e x te r n a l  ftting
a s s e m b l i e s  m o u n te d  i n to  th e  e n s e m b l e  m ate r i a l  u s i n g  th e

m e a n s  o f m o u n ti n g an d  th e  fa b r i c ati o n  m e th o d s  u s e d  to  i n s ta l l
th e  e x te r n a l  ftting  i n to  th e  ac tu al  e n s e m b l e .

8 . 5 . 5 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 5 . 5 . 3  S p e c i m e n s .

8 . 5 . 5 . 3 . 1    S p e c i m e n s  s h al l  b e  e x te rn al  ftting  as s e m b l i e s  m o u n ‐
te d  i n to  th e  e n s e m b l e  m ate r i a l  u s i n g  th e  m e an s  o f m o u n ti n g

a n d  th e  fab r i c a ti o n  m e th o d s  u s e d  to  i n s tal l  th e  e x te r n a l  ftting
i n to  th e  ac tu al  e n s e m b l e .

8 . 5 . 5 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 5 . 5 . 4  Ap p aratus .

8 . 5 . 5 . 4 . 1    A s p e c i m e n  m o u n ti n g  r i n g s h a l l  b e  u s e d  fo r  c l am p ‐
i n g  th e  s p e c i m e n .

8 . 5 . 5 . 4 . 1 . 1    T h e  m o u n ti n g  r i n g s h al l  h ave  a n  i n n e r  d i am e te r  o f
1 5 0  m m  ( 6  i n . ) .

8 . 5 . 5 . 4 . 1 . 2    T h e  m o u n ti n g r i n g s h a l l  h a ve  a  m e an s  fo r  ti g h tl y
c l am p i n g th e  s p e c i m e n  a l o n g  th e  c i r c u m fe r e n c e  o f th e  r i n g
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a n d  s h al l  h o l d  th e  s p e c i m e n  p e r p e n d i c u l ar  to  th e  m o ti o n  o f
th e  p u s h i n g fo r c e .

8 . 5 . 5 . 4 . 1 . 3    T h e  m o u n ti n g r i n g  s h a l l  b e  d e s i g n e d  s u c h  th a t a
m e a n s  i s  p r o vi d e d  fo r  affxing  i t to  th e  fxed  ( b o tto m )  a r m  o f a

te n s i l e  te s ti n g  m a c h i n e .

8 . 5 . 5 . 4 . 2    A s e t o f te n s i l e  m ac h i n e  j a ws  s h al l  b e  u s e d  to  p u l l  th e
e x te r n al  ftting  p e r p e n d i c u l a r  to  th e  s u r fa c e  o f th e  g ar m e n t

m a te r i al  i n  wh i c h  th e  e x te r n a l  ftting  i s  m o u n te d .

8 . 5 . 5 . 4 . 3    T h e  te n s i l e  te s ti n g m a c h i n e  s h al l  m e e t th e  fo l l o wi n g
c r i te r i a:

( 1 ) T h e  m ac h i n e  s h a l l  b e  c a p ab l e  o f h o l d i n g  th e  s p e c i m e n
m o u n ti n g r i n g  s e c u r e l y i n  th e  fxed  l o we r  a r m .

( 2 ) T h e  m ac h i n e  s h al l  b e  c ap ab l e  o f h o l d i n g  th e  fat p l ate
p u s h i n g d e vi c e  s e c u r e l y i n  th e  m o vab l e  u p p e r  ar m .

( 3 ) T h e  m ac h i n e  s h a l l  h ave  a c a l i b r a te d  d i al ,  s c a l e ,  o r  c h ar t
to  i n d i c ate  th e  ap p l i e d  l o a d  an d  e l o n ga ti o n .

( 4 ) T h e  e r r o r  o f th e  m ac h i n e  s h a l l  n o t e x c e e d  2  p e r c e n t o f
a n y r e a d i n g  wi th i n  i ts  l o ad  r an g e .

( 5 ) T h e  m ac h i n e  s h al l  b e  outftted  wi th  a c o m p r e s s i o n  c e l l .
( 6 ) T h e  m a c h i n e  s h al l  b e  confgured  wi th  th e  c o m p r e s s i o n

c e l l  o n  e i th e r  th e  l o we r  o r  u p p e r  a r m .

8 . 5 . 5 . 5  P ro c e d u re .

8 . 5 . 5 . 5 . 1    S p e c i m e n s  s h al l  b e  c l am p e d  i n to  th e  s p e c i m e n
m o u n ti n g r i n g  an d  atta c h e d  to  th e  fxed  a r m  o f a te n s i l e  te s t‐

i n g m ac h i n e .

8 . 5 . 5 . 5 . 2    T h e  j aws  o f th e  m o vab l e  ar m  o f th e  te n s i l e  te s ti n g
m a c h i n e  s h a l l  b e  c l a m p e d  o n to  th e  b o d y o f th e  e x te r n al  ftting.

8 . 5 . 5 . 5 . 3    T h e  te n s i l e  te s ti n g  m ac h i n e  s h a l l  b e  s e t i n  o p e r a ti o n
b u t s to p p e d  wh e n  th e  e x te r n a l  ftting  a s s e m b l y e i th e r  b r e aks

th r o u g h  th e  m ate r i a l  o r  wh e n  th e  m ate r i a l  b r e a ks  a l o n g  th e
s p e c i m e n  m o u n ti n g r i n g .

8 . 5 . 5 . 5 . 4    T h e  te n s i l e  te s ti n g  m ac h i n e  j aws  s h al l  h a ve  a ve l o c i ty
o f 5 0 8  m m / m i n  ( 2 0  i n . / m i n )  u n d e r  l o ad  c o n d i ti o n s  an d  s h a l l

b e  u n i fo r m  at al l  ti m e s .

8 . 5 . 5 . 5 . 5    T h e  m a x i m u m  fo r c e  r e gi s te r e d  b y th e  i n d i c ati n g
d e vi c e  o f th e  te n s i l e  te s ti n g  m ac h i n e  s h al l  b e  r e c o r d e d  fo r  e a c h

d e te r m i n ati o n .

8 . 5 . 5 . 6  Re p o r t.

8 . 5 . 5 . 6 . 1    T h e  p u l l -o u t s tr e n g th  o f e ac h  s p e c i m e n  s h al l  b e
r e c o r d e d  an d  r e p o r te d  to  th e  n e ar e s t 1  N  ( 1 ∕4  l b f) .

8 . 5 . 5 . 6 . 2    T h e  a ve r a ge  p u l l -o u t s tr e n gth  s h al l  b e  c al c u l a te d ,
r e c o r d e d ,  a n d  r e p o r te d  to  th e  n e ar e s t 1  N  ( 1 ∕4  l b f) .

8 . 5 . 5 . 7  I n te rp re tati o n .    T h e  ave r ag e  p u l l -o u t s tr e n gth  s h al l  b e
u s e d  to  d e te r m i n e  p a s s  o r  fa i l  p e r fo r m a n c e .

8 . 5 . 6  U l ti m ate  Te n s i l e  S tre n gth  Te s t.

8 . 5 . 6 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  ap p l y to  e l as to ‐
m e r i c  i n te r fa c e  m ate r i a l s .

8 . 5 . 6 . 2  S am p l e s .

8 . 5 . 6 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h al l  b e  th e  s a m e  s i z e  a s
th e  te s t s p e c i m e n s  take n  fr o m  e i th e r  e l as to m e r i c  i n te r fa c e

s h e e t m ate r i a l  o r  fo r m e d  i n te r fac e s  th at ar e  r e p r e s e n tati ve  o f
th e  i n te r fac e  m ate r i a l  n o m i n al  th i c kn e s s  a n d  c o m p o s i ti o n .

8 . 5 . 6 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 5 . 6 . 3  S p e c i m e n s .

8 . 5 . 6 . 3 . 1    S p e c i m e n s  s h a l l  b e  th e  s i z e  r e q u i r e d  b y AS T M  D 4 1 2 ,
Standard Test Methods for Vulcanized Rubber and Thermoplastic Elas‐

tomers — Tension.

8 . 5 . 6 . 3 . 2    At l e as t 1 0  s p e c i m e n s  s h al l  b e  te s te d .

8 . 5 . 6 . 4  P ro c e d u re .    S p e c i m e n s  s h al l  b e  te s te d  i n  a c c o r d a n c e
wi th  M e th o d  A o f AS T M  D 4 1 2 ,  Standard Test Methods for Vulcan‐

ized Rubber and Thermoplastic Elastomers — Tension.

8 . 5 . 6 . 5  Re p o r t.

8 . 5 . 6 . 5 . 1    T h e  u l ti m a te  te n s i l e  s tr e n gth  s h al l  b e  r e c o r d e d  an d
r e p o r te d  fo r  e ac h  s p e c i m e n  to  th e  n e a r e s t 1 0  kP a ( 2  p s i ) .

8 . 5 . 6 . 5 . 2    T h e  ave r ag e  u l ti m ate  te n s i l e  s tr e n g th  s h al l  b e  c a l c u ‐
l ate d  a n d  r e p o r te d  fo r  al l  s p e c i m e n s  te s te d .

8 . 5 . 6 . 5 . 3    T h e  ave r ag e  e l o n g ati o n  at r u p tu r e  s h al l  b e  i n d i vi d u ‐
al l y u s e d  to  q u al i fy th e  e l as to m e r i c  c h a r ac te r  o f th e  i n te r fa c e
m a te r i al .

8 . 5 . 6 . 6  I n te rp re tati o n .

8 . 5 . 6 . 6 . 1    T h e  a ve r a ge  u l ti m ate  te n s i l e  s tr e n gth  s h al l  b e  i n d i ‐
vi d u a l l y u s e d  to  d e te r m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 5 . 6 . 6 . 2    An  e l o n ga ti o n  a t r u p tu r e  o f l e s s  th a n  1 2 5  p e r c e n t
s h a l l  q u a l i fy a n  i n te r fac e  m a te r i al  fo r  c o n s i d e r a ti o n  a s  a

g ar m e n t m a te r i al .

8 . 5 . 7  C u t Re s i s tan c e  Te s t.

8 . 5 . 7 . 1  Ap p l i c ati o n .

8 . 5 . 7 . 1 . 1    T h i s  te s t m e th o d  s h a l l  a p p l y to  g l o ve ,  fo o twe a r
u p p e r,  a n d  e l a s to m e r i c  i n te r fac e  m a te r i al s .

8 . 5 . 7 . 1 . 2    Modifcations  to  th i s  te s t m e th o d  fo r  e va l u ati o n  o f
g l o ve  m a te r i al s  s h al l  b e  as  specifed  i n  8 . 5 . 7 . 7 .

8 . 5 . 7 . 1 . 3    Modifcations  to  th i s  te s t m e th o d  fo r  e va l u ati o n  o f
fo o twe a r  u p p e r  m a te r i al s  s h al l  b e  as  specifed  i n  8 . 5 . 7 . 8 .

8 . 5 . 7 . 1 . 4    Modifcations  to  th i s  te s t m e th o d  fo r  e va l u ati o n  o f
e l as to m e r i c  i n te r fa c e  m ate r i a l s  s h al l  b e  a s  specifed  i n  8 . 5 . 7 . 9 .

8 . 5 . 7 . 2  S am p l e s .

8 . 5 . 7 . 2 . 1    S am p l e s  s h al l  b e  wh o l e  g l o ve s ,  fo o twe a r  u p p e r s ,  o r
e l as to m e r i c  i n te r fa c e  m ate r i a l s  c o n s i s ti n g  o f al l  l a ye r s .

8 . 5 . 7 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2
a fte r  th e  c o n d i ti o n i n g specifed  i n  th e  modifcations.

8 . 5 . 7 . 3  S p e c i m e n s .

8 . 5 . 7 . 3 . 1    S p e c i m e n s  s h al l  b e  th e  s i z e  specifed  i n  AS T M  F 1 7 9 0 ,
Standard Test Method for Measuring Cut Resistance of Materials Used

in Protective Clothing.

8 . 5 . 7 . 3 . 2    At l e a s t th r e e  s p e c i m e n s  o f g l o ve ,  fo o twe ar  u p p e r,  o r
e l as to m e r i c  m ate r i a l  s h al l  b e  te s te d .

8 . 5 . 7 . 4  P ro c e d u re .    S p e c i m e n s  s h a l l  b e  e val u a te d  i n  a c c o r d ‐
a n c e  wi th  AS T M  F 1 7 9 0 ,  Standard Test Method for Measuring Cut
Resistance of Materials Used in Protective Clothing,  wi th  th e  s p e c i ‐

m e n s  te s te d  at a  specifc  l o ad  i n  g r am s  ( o u n c e s )  fo r  th e  m e a s ‐
u r e m e n t o f th e  d i s tan c e  o f b l a d e  tr a ve l .
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8 . 5 . 7 . 5  Re p o r t.

8 . 5 . 7 . 5 . 1    T h e  d i s tan c e  o f b l a d e  tr ave l  s h al l  b e  r e c o r d e d  an d
r e p o r te d  to  th e  n e a r e s t 1  m m  ( 1 ∕3 2  i n . )  fo r  e ac h  s a m p l e  s p e c i ‐

m e n .

8 . 5 . 7 . 5 . 2    T h e  a ve r a ge  d i s tan c e  o f b l a d e  tr a ve l  i n  m m  ( i n . )
s h a l l  b e  r e c o r d e d  an d  r e p o r te d  fo r  al l  s p e c i m e n s  te s te d .

8 . 5 . 7 . 6  I n te rp re tati o n .    T h e  ave r age  d i s ta n c e  o f b l a d e  tr ave l
s h a l l  b e  u s e d  to  d e te r m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 5 . 7 . 7  Specifc  Re q u i re m e n ts  fo r Te s ti n g G l o ve  M ate ri al s .

8 . 5 . 7 . 7 . 1    S p e c i m e n s  s h a l l  b e  ta ke n  fr o m  th e  g l o ve  an d  s h a l l
n o t i n c l u d e  s e am s .

8 . 5 . 7 . 7 . 1 . 1    S p e c i m e n s  s h al l  c o n s i s t o f e a c h  c o m p o s i te  o f th e
g l o ve  u s e d  i n  th e  ac tu al  ga r m e n t g l o ve  confguration,  wi th

l aye r s  ar r an g e d  i n  th e  p r o p e r  o r d e r.

8 . 5 . 7 . 7 . 1 . 2    Wh e r e  a  c o m p o s i te  i s  i d e n ti c al  to  an o th e r  c o m p o ‐
s i te  e x c e p t fo r  a n  a d d i ti o n al  r e i n fo r c e m e n t l aye r ( s ) ,  th e

c o m p o s i te  wi th  n o  r e i n fo r c e m e n t l aye r ( s )  s h a l l  b e  te s te d .

8 . 5 . 7 . 7 . 2    C u t r e s i s ta n c e  te s ti n g s h al l  b e  p e r fo r m e d  as  d i r e c te d
i n  Ta b l e  8 . 5 . 7 . 7 . 2 .

8 . 5 . 7 . 8  Specifc  Re q ui re m e n ts  fo r Te s ti n g Fo o twe ar U p p e r
M ate ri al s .

8 . 5 . 7 . 8 . 1    S p e c i m e n s  s h a l l  b e  take n  fr o m  th e  p a r ts  o f th e  fo o t‐
we ar  u p p e r  th at p r o vi d e  u n i fo r m  th i c kn e s s  an d  s h a l l  n o t

i n c l u d e  s e am s .

8 . 5 . 7 . 8 . 2    S p e c i m e n s  s h a l l  c o n s i s t o f e ac h  c o m p o s i te  o f th e
fo o twe ar  u p p e r  u s e d  i n  th e  ac tu al  e n s e m b l e  fo o twe ar  confgu‐
ration,  e x c l u d i n g  th e  to n g u e  a n d  gu s s e t,  wi th  l aye r s  ar r an g e d
i n  th e  p r o p e r  o r d e r.

8 . 5 . 7 . 8 . 3    Wh e r e  a c o m p o s i te  i s  i d e n ti c al  to  an o th e r  c o m p o s i te
e x c e p t fo r  an  ad d i ti o n a l  r e i n fo r c e m e n t l aye r ( s ) ,  th e  c o m p o s i te

wi th  n o  r e i n fo r c e m e n t l a ye r ( s )  s h a l l  b e  te s te d .

8 . 5 . 7 . 8 . 4    C u t r e s i s tan c e  te s ti n g s h al l  b e  p e r fo r m e d  u n d e r  a
l o ad  o f 3 5 0  g  ( 1 2 . 5  o z ) .

8 . 5 . 7 . 9  Specifc  Re q u i re m e n ts  fo r Te s ti n g E l as to m e ri c  I n te r‐
fac e  M ate ri al s .

8 . 5 . 7 . 9 . 1    S p e c i m e n s  s h al l  b e  ta ke n  fr o m  e l as to m e r i c  i n te r fa c e
s h e e t m ate r i al  o r  fo r m e d  e l a s to m e r i c  i n te r fac e  i te m s  th a t ar e
r e p r e s e n ta ti ve  o f th e  e l as to m e r i c  i n te r fac e  m ate r i a l  n o m i n al

th i c kn e s s .

8 . 5 . 7 . 9 . 2    C u t r e s i s tan c e  te s ti n g s h al l  b e  p e r fo r m e d  u n d e r  a
l o ad  o f 5 0  g ( 1 . 7 5  o z ) .

Tab l e  8 . 5 . 7 . 7 . 2  Te s t L o ad s  fo r G l o ve  M ate ri al  C u t Re s i s tan c e

L e ve l Ap p l i c ab i l i ty Te s t L o ad

H i gh N F PA 1 9 9 1 ;  
N F PA 1 9 9 4  C l as s  1 ,  
C l as s  2 ,  C l as s  2 R,  C l a s s  3 R,  
a n d  C l as s  4 R

1 5 0  g  ( 5 . 3  o z )

M o d e r a te 1 9 9 4  C l a s s  3  a n d  C l as s  4 7 5  g ( 2 . 6 5  o z )

L o w N F PA 1 9 9 2 5 0  g ( 1 . 7 6  o z )

8 . 5 . 8  P un c ture  Re s i s tan c e  Te s ts .

8 . 5 . 8 . 1  P un c tu re  Re s i s tan c e  Te s t O n e .

8 . 5 . 8 . 1 . 1  Ap p l i c ati o n .

8 . 5 . 8 . 1 . 1 . 1    T h i s  te s t s h al l  b e  a p p l i e d  to  g l o ve ,  fo o twe a r  u p p e r,
an d  e l a s to m e r i c  i n te r fac e  m ate r i al s .

8 . 5 . 8 . 1 . 1 . 2    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g g l o ve
m a te r i al s  s h al l  b e  a s  specifed  i n  8 . 5 . 8 . 1 . 7 .

8 . 5 . 8 . 1 . 1 . 3    Modifcations  to  th i s  te s t m e th o d  fo r  te s ti n g  fo o t‐
we ar  u p p e r  m ate r i a l s  s h a l l  b e  as  specifed  i n  8 . 5 . 8 . 1 . 8 .

8 . 5 . 8 . 1 . 1 . 4    Modifcations  to  th i s  te s t m e th o d  fo r  e val u a ti o n  o f
e l as to m e r i c  i n te r fa c e  m ate r i a l s  s h al l  b e  a s  specifed  i n  8 . 5 . 8 . 1 . 9 .

8 . 5 . 8 . 1 . 2  S am p l e s .

8 . 5 . 8 . 1 . 2 . 1    S am p l e s  s h al l  b e  c o m p l e te  g l o ve s ,  fo o twe a r  u p p e r s ,
o r  e l as to m e r i c  m ate r i a l s  c o n s i s ti n g  o f al l  l aye r s .

8 . 5 . 8 . 1 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2
afte r  th e  c o n d i ti o n i n g specifed  i n  th e  modifcations.

8 . 5 . 8 . 1 . 3  S p e c i m e n s .

8 . 5 . 8 . 1 . 3 . 1    S p e c i m e n s  s h al l  b e  a t l e a s t 1 5 0  m m  ( 6  i n . )  s q u ar e s .

8 . 5 . 8 . 1 . 3 . 2    At l e a s t th r e e  s p e c i m e n s  o f g l o ve ,  fo o twe ar  u p p e r,
o r  e l as to m e r i c  m ate r i a l  s h a l l  b e  te s te d .

8 . 5 . 8 . 1 . 4  P ro c e d u re .    S p e c i m e n s  s h al l  b e  te s te d  i n  a c c o r d a n c e
wi th  Te s t M e th o d  A o f AS T M  F 1 3 4 2 / F 1 3 4 2 M ,  Standard Test

Method for Protective Clothing Material Resistance to Puncture,
c o n d u c ti n g th r e e  p u n c tu r e s  p e r  s p e c i m e n  wi th  th e  modifca‐
tions  l i s te d  i n  8 . 5 . 8 . 1 . 3 . 1  an d  8 . 5 . 8 . 1 . 3 . 2 .

8 . 5 . 8 . 1 . 5  Re p o r t.

8 . 5 . 8 . 1 . 5 . 1    T h e  p u n c tu r e  fo r c e  s h al l  b e  r e c o r d e d  an d  r e p o r te d
fo r  e ac h  s p e c i m e n  to  th e  n e a r e s t 0 . 5  N  ( 0 . 1 2 5  l b f)  o f fo r c e .

8 . 5 . 8 . 1 . 5 . 2    T h e  ave r ag e  p u n c tu r e  fo r c e  s h a l l  b e  r e c o r d e d  an d
r e p o r te d  fo r  al l  s p e c i m e n s  te s te d .

8 . 5 . 8 . 1 . 6  I n te rp re tati o n .

8 . 5 . 8 . 1 . 6 . 1    T h e  ave r ag e  p u n c tu r e  fo r c e  s h al l  b e  u s e d  to  d e te r ‐
m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 5 . 8 . 1 . 6 . 2    I f a n  i n d i vi d u al  r e s u l t fr o m  a n y te s t s e t var i e s  m o r e
th a n  ±  2 0  p e r c e n t fr o m  th e  a ve r a ge  r e s u l t,  th e  r e s u l ts  fr o m  th e

te s t s e t s h al l  b e  d i s c a r d e d  an d  a n o th e r  s e t o f s p e c i m e n s  s h al l  b e
te s te d .

8 . 5 . 8 . 1 . 6 . 3    I f th e  i n d i vi d u al  r e s u l ts  ar e  at l e as t 2 0  p e r c e n t
gr e a te r  th an  th e  r e q u i r e m e n t,  8 . 5 . 8 . 1 . 8  d o e s  n o t ap p l y.

8 . 5 . 8 . 1 . 7  Specifc  Re q u i re m e n ts  fo r Te s ti n g G l o ve  M ate ri al s .
S p e c i m e n s  s h al l  b e  take n  fr o m  th e  g l o ve  a n d  s h al l  n o t i n c l u d e

s e a m s .

8 . 5 . 8 . 1 . 7 . 1    S p e c i m e n s  s h al l  c o n s i s t o f e a c h  c o m p o s i te  o f th e
g l o ve  u s e d  i n  ac tu a l  g ar m e n t g l o ve  confguration,  wi th  th e

l aye r s  ar r an g e d  i n  th e  p r o p e r  o r d e r.

8 . 5 . 8 . 1 . 7 . 2    Wh e n  a c o m p o s i te  i s  i d e n ti c al  to  an o th e r  c o m p o ‐
s i te  e x c e p t fo r  a n  a d d i ti o n al  r e i n fo r c e m e n t l aye r ( s ) ,  th e
c o m p o s i te  wi th  n o  r e i n fo r c e m e n t l a ye r ( s )  s h a l l  b e  te s te d .
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8 . 5 . 8 . 1 . 8  Specifc  Re q u i re m e n ts  fo r Te s ti n g Fo o twe ar U p p e r
M ate ri al s .    S p e c i m e n s  s h al l  b e  take n  fr o m  th e  fo o twe a r  u p p e r
a n d  s h al l  n o t i n c l u d e  s e am s .

8 . 5 . 8 . 1 . 8 . 1    S p e c i m e n s  s h al l  c o n s i s t o f e a c h  c o m p o s i te  o f th e
fo o twe a r  u p p e r  u s e d  i n  th e  ac tu al  g ar m e n t fo o twe a r  confgura‐
tion,  e x c l u d i n g  th e  to n gu e  a n d  g u s s e t,  wi th  l aye r s  a r r an g e d  i n

p r o p e r  o r d e r.

8 . 5 . 8 . 1 . 8 . 2    Wh e r e  a  c o m p o s i te  i s  i d e n ti c al  to  an o th e r  c o m p o ‐
s i te  e x c e p t fo r  a d d i ti o n al  an  r e i n fo r c e m e n t l a ye r ( s ) ,  th e
c o m p o s i te  wi th  n o  r e i n fo r c e m e n t l a ye r ( s )  s h a l l  b e  te s te d .

8 . 5 . 8 . 1 . 9  Specifc  Re q u i re m e n ts  fo r Te s ti n g E x p o s e d  E l as to ‐
m e ri c  I n te r fac e  M ate ri al s .    S p e c i m e n s  s h al l  b e  ta ke n  fr o m
i n te r fac e  s h e e t m ate r i a l  o r  fo r m e d  i n te r fa c e s  th at ar e  r e p r e s e n ‐

tati ve  o f th e  i n te r fac e  m a te r i al  n o m i n al  th i c kn e s s  a n d  c o m p o s i ‐
ti o n .

8 . 5 . 9  Ab ras i o n  Re s i s tan c e  Te s ts .

8 . 5 . 9 . 1  Ab ras i o n  Re s i s tan c e  Te s t O n e .

8 . 5 . 9 . 1 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  ap p l y to  fo o twe ar
s o l e s  wi th  h e e l s .

8 . 5 . 9 . 1 . 2  S am p l e s .

8 . 5 . 9 . 1 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g s h a l l  b e  u n i fo r m  c yl i n ‐
d e r s  o f fo o twe ar  s o l e s  a n d  h e e l  m ate r i a l .

8 . 5 . 9 . 1 . 2 . 2    S am p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .

8 . 5 . 9 . 1 . 3  S p e c i m e n s .    A m i n i m u m  o f th r e e  s p e c i m e n s  o f th e
fo o twe a r  s o l e s  a n d  h e e l  m ate r i a l s  s h a l l  b e  te s te d .

8 . 5 . 9 . 1 . 4  P ro c e d u re .    Ab r a s i o n  r e s i s tan c e  te s ts  s h a l l  b e
p e r fo r m e d  i n  ac c o r d a n c e  wi th  M e th o d  A o f I S O  4 6 4 9 ,  Rubber,

vulcanized or thermoplastic — Determination of abrasion resistance
using a rotating cylindrical drum device,  wi th  a ve r ti c a l  fo r c e  o f
1 0  N  ( 2 . 2 5  l b f)  o ve r  an  ab r as i o n  d i s ta n c e  o f 4 0  m .

8 . 5 . 9 . 1 . 5  Re p o r t.    T h e  r e l a ti ve  vo l u m e  l o s s  o f e a c h  s p e c i m e n
s h a l l  b e  r e c o r d e d  an d  r e p o r te d .

8 . 5 . 9 . 1 . 6  I n te rp re tati o n .    O n e  o r  m o r e  fo o twe a r  s p e c i m e n s
fai l i n g th i s  te s t s h a l l  c o n s ti tu te  fai l i n g  p e r fo r m an c e .

8 . 5 . 9 . 2  Ab ras i o n  Re s i s tan c e  Te s t Two .

8 . 5 . 9 . 2 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  ap p l y to  fo o twe ar
c o ve r s  wh e r e  th e  b a r r i e r  l a ye r  i s  confgured  as  an  e x te r i o r  l aye r.

8 . 5 . 9 . 2 . 2  S am p l e s .

8 . 5 . 9 . 2 . 2 . 1    S am p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  at l e a s t 5 0 0  m m
( 1 ∕2  yd )  s q u a r e s  o f m a te r i al .

8 . 5 . 9 . 2 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 3 .

8 . 5 . 9 . 2 . 3  S p e c i m e n s .

8 . 5 . 9 . 2 . 3 . 1    S p e c i m e n s  s h a l l  b e  th e  s i z e  specifed  i n  AS T M
D 3 8 8 4 ,  Standard Guide for Abrasion Resistance of Textile Fabrics

(Rotary Platform,  Double-Head Method).

8 . 5 . 9 . 2 . 3 . 2    A m i n i m u m  o f fve  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 5 . 9 . 2 . 4  P ro c e d u re .    S p e c i m e n s  s h al l  b e  te s te d  i n  a c c o r d a n c e
wi th  AS T M  D 3 8 8 4 ,  Standard Guide for Abrasion Resistance of
Textile Fabrics (Rotary Platform,  Double-Head Method),  wi th  th e

fo l l o wi n g  modifcation:  th e  ab r as i o n  s h al l  b e  c o n ti n u e d  u n ti l  a

h o l e ,  we a r- th r o u g h ,  o r  r u p tu r e  i n  th e  flm  p o r ti o n  o f th e  m a te ‐
r i al  i s  o b s e r ve d .

8 . 5 . 9 . 2 . 5  Re p o r t.    T h e  n u m b e r  o f c yc l e s  r e q u i r e d  fo r  th e
fo r m ati o n  o f a h o l e ,  we ar-th r o u gh ,  o r  r u p tu r e  i n  th e  flm

p o r ti o n  o f th e  m ate r i a l  s h al l  b e  r e c o r d e d  a n d  r e p o r te d .

8 . 5 . 9 . 2 . 6  I n te rp re tati o n .    T h e  n u m b e r  o f c yc l e s  r e q u i r e d  fo r
th e  fo r m a ti o n  o f a  h o l e ,  we a r- th r o u g h ,  o r  r u p tu r e  i n  th e  flm

p o r ti o n  o f th e  m ate r i a l  s h a l l  b e  u s e d  to  d e te r m i n e  p a s s  o r  fa i l
p e r fo r m a n c e .

8 . 5 . 1 0  Vi s o r H i gh - M as s  I m p ac t Re s i s tan c e  Te s t.

8 . 5 . 1 0 . 1  Ap p l i c ati o n .

8 . 5 . 1 0 . 1 . 1    T h i s  te s t s h al l  ap p l y to  vi s o r  m a te r i al s .

8 . 5 . 1 0 . 1 . 2    I f th e  vi s o r  i s  c o n s tr u c te d  o f s e ve r al  l aye r s ,  th e n  a l l
l aye r s ,  as s e m b l e d  i n  th e  o r d e r  i n  wh i c h  th e y a p p e a r  i n  th e

ga r m e n t,  s h a l l  b e  te s te d  a s  a  c o m p o s i te .

8 . 5 . 1 0 . 2  S am p l e  P re p arati o n .

8 . 5 . 1 0 . 2 . 1    S a m p l e s  s h al l  b e  at l e a s t 3 0 5  m m  ( 1 2  i n . )  s q u ar e s  o f
vi s o r  m ate r i a l .

8 . 5 . 1 0 . 2 . 2    S a m p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .

8 . 5 . 1 0 . 3  S p e c i m e n s .

8 . 5 . 1 0 . 3 . 1    S p e c i m e n s  s h al l  b e  4 5 0  m m  ×  3 0 5  m m  ( 1 7 . 7 2  i n .  ×
1 2  i n . ) .

8 . 5 . 1 0 . 3 . 2    A m i n i m u m  o f fve  s p e c i m e n s  s h al l  b e  te s te d .

8 . 5 . 1 0 . 4  P ro c e d ure .    S p e c i m e n s  s h a l l  b e  te s te d  i n  ac c o r d a n c e
wi th  S e c ti o n  9 . 1 1  o f AN S I / I S E A Z 8 7 . 1 ,  American National Stand‐

ard for Occupational and Educational Personal Eye and Face Protec‐
tion Devices,  wi th  th e  fo l l o wi n g  modifcations:

( 1 ) Vi s o r  m a te r i al  s h a l l  b e  s e c u r e l y m o u n te d  to  th e  te s t
fxture.

( 2 ) T h e  s am p l e  n u m b e r  s h a l l  b e  i n d i c ate d .
( 3 ) T h e  i m p a c t l o c ati o n  s h a l l  b e  i n  th e  c e n te r  ap e x  o f th e

vi s o r  b e twe e n  th e  fr a m e  m e m b e r s .
( 4 ) Te s ti n g  s h a l l  b e  p e r fo r m e d  o n  s a m p l e s  c o n d i ti o n e d  fo r  a

m i n i m u m  o f 4  h o u r s  a t –2 5 ° C  ±  2  ° C  ( –1 3 ° F  ±  4  ° F ) .
( 5 ) Te s ti n g  s h a l l  c o m m e n c e  b e twe e n  6 0  an d  9 0  s e c o n d s .
( 6 ) T h e  s a m p l e  s h al l  n o t b e  al l o we d  to  m o ve  m o r e  th a n

6  m m  ( 0 . 2 5  i n . ) .

8 . 5 . 1 0 . 5  Re p o r t.    Vi s i b l e  p e n e tr ati o n  o r  fu l l -th i c kn e s s  c r ac ks
s h a l l  b e  r e c o r d e d  a n d  r e p o r te d .

8 . 5 . 1 0 . 6  I n te rp re tati o n .    P e n e tr a ti o n  o r  fu l l -th i c kn e s s  c r ac ki n g
o n  a n y s i n g l e  i m p ac t s h al l  b e  u s e d  to  d e te r m i n e  c o m p l i an c e .

8 . 5 . 1 1  C o l d  Te m p e ratu re  P e r fo r m an c e  Te s ts .

8 . 5 . 1 1 . 1  C o l d  Te m p e ratu re  B e n d  Te s t O n e .

8 . 5 . 1 1 . 1 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  a p p l y to
ga r m e n t,  h o o d ,  e l as to m e r i c  i n te r fac e ,  an d  g l o ve  m a te r i al s .

8 . 5 . 1 1 . 1 . 2  S am p l e  P re p arati o n .

8 . 5 . 1 1 . 1 . 2 . 1    S a m p l e s  fo r  c o n d i ti o n i n g  s h al l  b e  at l e a s t 1  m
( 1  yd )  s q u a r e s  o f m a te r i al .

8 . 5 . 1 1 . 1 . 2 . 2    S a m p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .
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8 . 5 . 1 1 . 1 . 3  S p e c i m e n s .

8 . 5 . 1 1 . 1 . 3 . 1    S p e c i m e n s  s h a l l  b e  th e  s i z e  specifed  i n  AS T M
D 7 4 7 ,  Standard Test Method for Apparent Bending Modulus of Plas‐
tics by Means of a Cantilever Beam.

8 . 5 . 1 1 . 1 . 3 . 2    A m i n i m u m  o f fve  s p e c i m e n s  c o n s i s ti n g  o f a l l
l aye r s  i n  e ac h  o f th e  wa r p  d i r e c ti o n s ,  m ac h i n e  o r  c o ar s e ,  an d

th e  flling  d i r e c ti o n s ,  c r o s s -m ac h i n e  o r  wal e ,  s h al l  b e  te s te d .

8 . 5 . 1 1 . 1 . 3 . 3    Wh e r e  th e  m ate r i a l  i s  i s o tr o p i c ,  1 0  s p e c i m e n s
s h a l l  b e  te s te d .

8 . 5 . 1 1 . 1 . 4    S p e c i m e n s  s h a l l  b e  te s te d  i n  a c c o r d an c e  wi th  AS T M
D 7 4 7 ,  Standard Test Method for Apparent Bending Modulus of Plas‐

tics by Means of a Cantilever Beam,  wi th  th e  fo l l o wi n g  modifca‐
tions:

( 1 ) S p e c i m e n s  s h a l l  b e  c o n d i ti o n e d  fo r  a  m i n i m u m  o f
4  h o u r s  at –2 5 ° C  ±  2 ° C  ( –1 3 ° F  ±  4 ° F )

( 2 ) T h e  te s t te m p e r atu r e  s h al l  b e  –2 5 ° C  ( –1 3 ° F ) .
( 3 ) T h e  b e n d i n g m o m e n t s h al l  b e  th at ap p l i e d  wh e n  th e

s p e c i m e n  i s  b e n t to  a 6 0 -d e gr e e  an g u l ar  defection  an d
s h a l l  b e  c al c u l a te d  i n  i n c h -p o u n d s  as  fo l l o ws :

B e n d i n g  m o m e n t
l o a d  s c a l e  r e a d i n g   m o m e n t we i g h t

=

×

1 0 0

 
[ 8 . 5 . 1 1 . 1 . 4 ]

( 4 ) Val u e s  s h al l  b e  p e r m i tte d  to  b e  o b tai n e d  fo r  m ate r i al s
th a t ar e  to o  fexible  to  m e as u r e  wi th  th i s  ap p ar a tu s  b y
l am i n ati n g  to  a s ti ffe n i n g  m a te r i al  th a t yi e l d s  a val i d  te s t

val u e  an d  s u b tr ac ti n g o u t th e  s ti ffe n i n g m ate r i a l ’ s  b e n d ‐
i n g m o m e n t wh e n  te s te d  a l o n e .  P e r m i tte d  l am i n a ti o n

te c h n i q u e s  s h al l  i n c l u d e  fas te n i n g  o f o n e  o r  b o th  e n d s  o f
th e  s p e c i m e n s .

8 . 5 . 1 1 . 1 . 5  Re p o r t.    C o l d  te m p e r a tu r e  p e r fo r m an c e  re s u l ts
s h a l l  b e  r e c o r d e d  an d  r e p o r te d  as  th e  ave r ag e  fo r  e ac h  m ate r i al

d i r e c ti o n .

8 . 5 . 1 1 . 1 . 6  I n te rp re tati o n .    F ai l u r e  o f th e  m ate r i al  i n  an y d i r e c ‐
ti o n  s h al l  c o n s ti tu te  fa i l i n g  p e r fo r m a n c e .

8 . 5 . 1 1 . 2  C o l d  Te m p e ratu re  B e n d  Te s t Two .

8 . 5 . 1 1 . 2 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h a l l  a p p l y to  vi s o r
c o m p o n e n t m a te r i al s .

8 . 5 . 1 1 . 2 . 2  S am p l e  P re p arati o n .

8 . 5 . 1 1 . 2 . 2 . 1    S a m p l e s  s h a l l  b e  a t l e a s t 1  m  ( 1  yd )  s q u ar e s  o f
m a te r i al  c o n s i s ti n g o f a l l  l aye r s .

8 . 5 . 1 1 . 2 . 2 . 2    S a m p l e s  s h al l  b e  c o n d i ti o n e d  as  specifed  i n  8 . 1 . 2 .

8 . 5 . 1 1 . 2 . 3  S p e c i m e n s .

8 . 5 . 1 1 . 2 . 3 . 1    S p e c i m e n s  s h al l  b e  th e  s i z e  specifed  i n  AS T M
D 2 1 3 6 ,  Standard Test Method for Coated Fabrics — Low-Temperature
Bend Test.

8 . 5 . 1 1 . 2 . 3 . 2    At l e a s t fve  s p e c i m e n s  c o n s i s ti n g  o f a l l  l aye r s  s h a l l
b e  te s te d .

8 . 5 . 1 1 . 2 . 4  P ro c e d ure .

8 . 5 . 1 1 . 2 . 4 . 1    S p e c i m e n s  s h al l  b e  te s te d  i n  ac c o r d a n c e  wi th
AS T M  D 2 1 3 6 ,  wi th  th e  fo l l o wi n g  modifcations:

( 1 ) S p e c i m e n s  s h a l l  b e  c o n d i ti o n e d  fo r  a  m i n i m u m  o f
4  h o u r s  at –2 5 ° C  ±  2 ° C  ( –1 3 ° F  ±  4 ° F ) .

( 2 ) T h e  te s t s h al l  b e  p e r fo r m e d  at a  te m p e r a tu r e  o f –2 5 ° C
±  2 ° C  ( –1 3 ° F  ±  4 ° F ) .

8 . 5 . 1 1 . 2 . 4 . 2    F o l l o wi n g  th i s  te s ti n g ,  s p e c i m e n s  s h a l l  b e  e x a m ‐
i n e d  fo r  e vi d e n c e  o f d am ag e ,  i n c l u d i n g  a n y b r e akag e ,  c r a c ks ,

te ar s ,  o r  s e p ar a ti o n ,  b u t n o t i n c l u d i n g  d i s c o l o r a ti o n  a l o n g th e
fo l d e d  ar e a .

8 . 5 . 1 1 . 2 . 5  Re p o r t.    O b s e r va ti o n s  o f vi s i b l e  d a m a ge  s h al l  b e
r e c o r d e d  an d  r e p o r te d  fo r  e ac h  s p e c i m e n .

8 . 5 . 1 1 . 2 . 6  I n te rp re tati o n .

8 . 5 . 1 1 . 2 . 6 . 1    D am ag e  o f an y o n e  s p e c i m e n  s h a l l  c o n s ti tu te  fai l ‐
i n g  p e r fo r m a n c e .

8 . 5 . 1 1 . 2 . 6 . 2    Ri gi d  vi s o r s  th a t d o  n o t b e n d  b u t s h o w n o
e vi d e n c e  o f d a m ag e  s h al l  s ti l l  b e  c o n s i d e r e d  to  h a ve  p a s s e d  th e
te s t.

8 . 6  E n s e m b l e / C o m p o n e n t Fu n c ti o n al  P e r fo r m an c e  Te s ts .

8 . 6 . 1  O ve ral l  G ar m e n t Fun c ti o n  an d  I n te gri ty Te s t.

8 . 6 . 1 . 1  Ap p l i c ati o n .

8 . 6 . 1 . 1 . 1    T h i s  te s t m e th o d  s h al l  ap p l y to  g ar m e n ts ,  h o o d s ,
n o n e n c a p s u l ati n g  e n s e m b l e s ,  an d  e n c ap s u l a ti n g e n s e m b l e s .

8 . 6 . 1 . 1 . 2    Modifcations  fo r  te s ti n g s e p ar ate  h o o d  i te m s  s h a l l
b e  a s  specifed  i n  8 . 6 . 1 . 8 .

8 . 6 . 1 . 2  S am p l e s .

8 . 6 . 1 . 2 . 1    S am p l e s  s h a l l  b e  c o m p l e te  g ar m e n ts  o r  e n s e m b l e s ,
i n c l u d i n g  al l  o u te r we ar  an d  o th e r  i te m s  r e q u i r e d  to  b e  c o m p l i ‐

a n t.

8 . 6 . 1 . 2 . 2    S am p l e s  fo r  C l as s  Typ e  R s h a l l  b e  c o n d i ti o n e d  a s
specifed  i n  8 . 1 . 9 .

8 . 6 . 1 . 2 . 3    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .

8 . 6 . 1 . 3  S p e c i m e n s .

8 . 6 . 1 . 3 . 1    S p e c i m e n s  s h a l l  b e  c o m p l e te  g ar m e n ts  o r  e n s e m b l e s
wi th  g l o ve s ,  fo o twe a r,  h o o d s ,  an d ,  i f ap p l i c ab l e ,  r e s p i r a to r s .

8 . 6 . 1 . 3 . 2    At l e as t th r e e  s p e c i m e n s  s h a l l  b e  te s te d .

8 . 6 . 1 . 3 . 3    T h e  s p e c i m e n  s h a l l  i n c l u d e  a l l  o u te r we ar  an d  o th e r
i te m s  r e q u i r e d  fo r  th e  e n s e m b l e  to  b e  c o m p l i a n t wi th  th i s

s tan d ar d .

8 . 6 . 1 . 3 . 4    Wh e r e  th e  e n s e m b l e  o ffe r s  m u l ti p l e  typ e s  o f e x te r n al
fttings,  e a c h  typ e  o f e x te r n al  ftting  s h a l l  b e  i n s tal l e d  i n  th e
e n s e m b l e  p r i o r  to  te s ti n g .

8 . 6 . 1 . 3 . 5    Wh e r e  th e  e n s e m b l e  u s e s  th e  r e s p i r ato r  fac e p i e c e  a s
th e  e n s e m b l e  vi s o r,  e a c h  s tyl e  o f th e  e n s e m b l e  s h al l  b e  te s te d

wi th  e a c h  s tyl e  o f th e  r e s p i r ato r  specifed  b y th e  m a n u fac tu r e r.

8 . 6 . 1 . 3 . 6    Wh e r e  s o c ks  a r e  u s e d  a s  p ar t o f th e  p r o te c ti ve
e n s e m b l e ,  i t i s  p e r m i tte d  th a t te s ti n g  b e  p e r fo r m e d  o n  o n l y

o n e  r e p r e s e n ta ti ve  o u te r  b o o t s tyl e  fo r  th e  e val u a ti o n  o f th e
e n s e m b l e .

8 . 6 . 1 . 4  Ap p aratus .    T h e  e q u i p m e n t an d  s u p p l i e s  specifed  i n
AS T M  F 1 1 5 4 ,  Standard Practices for Evaluating the Comfort,  Fit,

Function,  and Durability of Protective Ensembles,  Ensemble Elements,
and Other Components,  s h al l  b e  u s e d  al o n g  wi th  th e  fo l l o wi n g
ad d i ti o n al  i te m s :

( 1 ) A S n e l l e n  e ye  c h ar t fo r  a 6  m  ( 2 0  ft)  d i s ta n c e
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( 2 ) A s to p watc h  o r  o th e r  ti m i n g  d e vi c e
( 3 ) A p r o tr a c to r  o r  o th e r  d e vi c e  to  m e a s u r e  th e  an g l e  o f th e

p l a c ar d  r e l ati ve  to  th e  te s t s u b j e c t
( 4 ) An  N F PA 7 0 4 –b a s e d  p l a c ar d  a s  s e e n  i n  F i gu r e  8 . 6 . 1 . 4 .

8 . 6 . 1 . 5  P ro c e d u re .

8 . 6 . 1 . 5 . 1    O ve r a l l  fu n c ti o n  a n d  i n te g r i ty s h al l  b e  m e as u r e d  i n
ac c o r d an c e  wi th  AS T M  F 1 1 5 4 ,  Standard Practices for Evaluating

the Comfort,  Fit,  Function,  and Durability of Protective Ensembles,
Ensemble Elements,  and Other Components,  wi th  th e  fo l l o wi n g
p ar a m e te r s :

( 1 ) B o th  P r o c e d u r e s  A a n d  B  specifed  i n  AS T M  F 1 1 5 4  s h a l l
b e  u s e d .  Te s ti n g  o f e n s e m b l e s  i m m e d i a te l y fo l l o wi n g
te s ti n g a s  specifed  i n  S e c ti o n  1 8 . 2  s h a l l  b e  p e r m i tte d .

( 2 ) S p e c i m e n s  to  b e  te s te d  s h al l  m e e t th e  s i z i n g  r an g e  o f th e
te s t s u b j e c ts  a s  d e te r m i n e d  i n  C h a p te r  5 .

( 3 ) S p e c i m e n s  s h a l l  b e  d o n n e d  i n  ac c o r d a n c e  wi th  th e
m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

( 4 ) Te s ti n g  s h a l l  b e  c o n d u c te d  a t 2 5 ° C  ±  6 ° C  ( 7 7 ° F  ±  1 0 ° F )
an d  r e l a ti ve  h u m i d i ty o f 5 0  p e r c e n t ±  2 0  p e r c e n t.

( 5 ) F o l l o wi n g th e  e x e r c i s e  p r o c e d u r e s ,  N F PA 1 9 9 2 – an d
N F PA 1 9 9 4 -c o m p l i an t g ar m e n ts  a n d  e n s e m b l e s  s h a l l  b e
m e a s u r e d  fo r  l i q u i d ti g h t i n te g r i ty as  specifed  i n  8 . 2 . 3 . 1 .

( 6 ) F o l l o wi n g th e  e x e r c i s e  p r o c e d u r e s ,  N F PA 1 9 9 1 -
c o m p l i a n t ga r m e n ts  a n d  e n s e m b l e s  s h al l  b e  m e as u r e d
fo r  ga s ti gh t i n te gr i ty as  specifed  i n  8 . 2 . 1 .

( 7 ) Wh e r e  h o o d s  ar e  p r o vi d e d ,  a  d e te r m i n a ti o n  s h a l l  b e
m a d e  th a t th e  e n s e m b l e  i s  d e s i g n e d  to  a c c o m m o d ate  a t
l e as t h e a d  p r o te c ti o n  m e e ti n g th e  d i m e n s i o n a l  r e q u i r e ‐

m e n ts  fo r  Typ e  1 ,  C l a s s  G  h e l m e ts  as  specifed  i n  AN S I /
I S E A Z 8 9 . 1 ,  American National Standard for Industrial Head

Protection.  N o n e n c a p s u l ati n g  e n s e m b l e  h o o d s  s h al l  b e
p e r m i tte d  to  ac c o m m o d ate  h e a d  p r o te c ti o n  wo r n  e i th e r

i n s i d e  o r  o u ts i d e  th e  e n s e m b l e .
( 8 ) Wh e r e  h o o d s  wi th  vi s o r s  o r  fa c e p i e c e s  ar e  p r o vi d e d ,  th e

te s t s u b j e c t s h al l  h a ve  a  m i n i m u m  vi s u al  ac u i ty o f 2 0 / 2 0
i n  e a c h  e ye ,  u n c o r r e c te d  o r  c o r r e c te d  wi th  c o n tac t

C

 

M e a s u r e m e n t  m m  i n .

B

A

4
0 1

A  6 4  2 . 5

B  2 5  1    

C  9 0  3 . 5

L e n g t h

FI G U RE  8 . 6 . 1 . 4   N FPA 7 0 4  P l ac ard .

l e n s e s  o r  gl as s e s ,  a s  d e te r m i n e d  i n  a vi s u a l  ac u i ty te s t o r
d o c to r ’ s  e x am i n a ti o n .

( 9 ) Te s t s u b j e c ts  s h a l l  we ar  u n d e r c l o th i n g  i n  ac c o r d a n c e
wi th  th e  m a n u fac tu r e r ’ s  r e c o m m e n d ati o n  o r,  i n  l i e u  o f a

d e tai l e d  r e c o m m e n d ati o n ,  a  fu l l - b o d y c o ve r a l l .
( 1 0 ) Wh e r e  e n c ap s u l a ti n g e n s e m b l e s  ar e  e va l u ate d  o r  th e

r e s p i r a to r  i s  n o t o th e r wi s e  specifed,  te s t s u b j e c ts  s h a l l
we ar  r e s p i r ato r s  th at ar e  certifed  a s  c o m p l i a n t wi th
N F PA 1 9 8 1  o r  N F PA 1 9 8 6 .

( 1 1 ) Wh e r e  n o n e n c ap s u l a ti n g e n s e m b l e s  a r e  e va l u a te d  o r
h o o d s  i n te g r ate  wi th  th e  fac e p i e c e  o f th e  r e s p i r ato r,  te s t
s u b j e c ts  s h al l  we a r  th e  r e s p i r a to r s  specifed  b y th e  m an u ‐
fa c tu r e r.

( 1 2 ) Wh e r e  p r o te c ti ve  faps  c o ve r  th e  c l o s u r e  s ys te m ,  th e
p r o te c ti ve  faps  s h al l  b e  i n s p e c te d  u p o n  c o m p l e ti o n  o f
th e  e x e r c i s e  p r o c e d u r e s  an d  b e fo r e  th e  s p e c i m e n  i s

d o ffe d  to  d e te r m i n e  i f a n y p o r ti o n  o f th e  p r o te c ti ve  faps
h as  b e c o m e  d i s e n g ag e d .

( 1 3 ) T h e  c l o s u r e s  s h al l  b e  i n s p e c te d  u p o n  c o m p l e ti o n  o f th e
e x e r c i s e  p r o c e d u r e s  an d  b e fo r e  th e  ga r m e n t i s  d o ffe d  to
d e te r m i n e  i f an y p o r ti o n  o f th e  c l o s u r e s  h a s  b e c o m e

d i s e n g ag e d .

8 . 6 . 1 . 5 . 2    Wh e r e  h o o d s  wi th  vi s o r s  o r  fa c e p i e c e s  ar e  p r o vi d e d ,
vi s u al  ac u i ty te s ti n g  wi th i n  th e  e n s e m b l e  s h a l l  b e  c o n d u c te d
u s i n g  a s tan d ar d  6 . 1  m  ( 2 0  ft)  e ye  c h ar t wi th  a  n o r m al  l i g h ti n g

r a n ge  o f 1 0 0  to  1 5 0  fo o t-c a n d l e s  at th e  c h a r t a n d  wi th  th e  te s t
s u b j e c t p o s i ti o n e d  at a d i s ta n c e  o f 6 . 1  m  ( 2 0  ft)  fr o m  th e  c h a r t.

8 . 6 . 1 . 5 . 2 . 1    T h e  te s t s u b j e c t s h al l  h ave  a  m i n i m u m  vi s u al  a c u i ty
o f 2 0 / 2 0  i n  e ac h  e ye ,  u n c o r r e c te d  o r  c o r r e c te d ,  as  d e te r m i n e d
i n  a vi s u a l  ac u i ty te s t o r  d o c to r ’ s  e x am i n a ti o n .

8 . 6 . 1 . 5 . 3    Wh e r e  h o o d s  wi th  vi s o r s  o r  fa c e p i e c e s  a r e  p r o vi d e d ,
th e  te s t s u b j e c t s h a l l  th e n  r e a d  th e  s tan d ar d  e ye  c h ar t th r o u g h

th e  l e n s  o f th e  r e s p i r ato r  fac e p i e c e ,  i f p r e s e n t,  an d  e n s e m b l e
vi s o r  o r  fa c e p i e c e  to  d e te r m i n e  th e  te s t s u b j e c t’ s  vi s u al  ac u i ty.

8 . 6 . 1 . 5 . 4    T h e  feld  o f vi s i o n  fo r  th e  te s t s u b j e c t s h al l  b e
as s e s s e d  fo r  th e  u p ,  d o wn ,  l e ft,  an d  r i g h t o r i e n tati o n  a n gl e s
u s e d  i n  th e  N F PA 7 0 4 –b as e d  p l ac a r d  wi th  r an d o m  n u m b e r s

b e twe e n  0  a n d  4  i n  e a c h  o f th e  q u ad r an ts .  T h e  p l ac ar d  s h al l  b e
2  m  + 0 / –0 . 1  m  ( 6  ft + 0 / –2  i n . )  away fr o m  th e  e ye  o f th e  te s t
s u b j e c t a n d  p e r p e n d i c u l ar  to  th e  feld  o f vi e w l i n e  o f s i g h t

b e i n g m e as u r e d .

8 . 6 . 1 . 5 . 5    Wh e r e  e n c ap s u l ati n g  e n s e m b l e s  ar e  e val u ate d ,  th e
te s t s u b j e c t s h al l  a t th e  e n d  o f te s ti n g  b e  i n s tr u c te d  to  r e m o ve

h i s  o r  h e r  h an d s  fr o m  e ac h  o f th e  gl o ve s  wh i l e  s ti l l  we ar i n g th e
e n s e m b l e ,  to u c h  th e  b yp as s  val u e  o f th e  S C B A,  an d  th e n  r e i n ‐

s e r t h i s  o r  h e r  h an d s  i n to  th e  g l o ve s .

8 . 6 . 1 . 5 . 5 . 1    T h e  te s t s u b j e c t s h a l l  p e r fo r m  th i s  ac ti o n  a  to tal  o f
fve  s e q u e n ti al  ti m e s  an d  i n  a c c o r d a n c e  wi th  th e  m an u fac tu r ‐

e r ’ s  i n s tr u c ti o n s .

8 . 6 . 1 . 5 . 5 . 2    T h e  ti m e  fo r  c o m p l e ti n g  th i s  ac ti o n  s h al l  b e  ti m e d
u s i n g  a s to p watc h  o r  o th e r  s u i ta b l e  ti m i n g d e vi c e .

8 . 6 . 1 . 5 . 6    Wh e r e  a  p r o te c ti ve  fap  i s  u s e d  o ve r  th e  c l o s u r e
s ys te m ,  th e  fap  s h al l  b e  o b s e r ve d  to  d e te r m i n e  wh e th e r  th e
fap  r e m a i n s  o ve r  th e  c l o s u r e  d u r i n g  E x e r c i s e  P r o c e d u r e s  A

a n d  B .

8 . 6 . 1 . 5 . 6 . 1    Wh e r e  c l o s u r e s  ar e  c o ve r e d  b y a p r o te c ti ve  fap,
th e  fap  s h al l  b e  i n s p e c te d  u p o n  c o m p l e ti o n  o f th e  e x e r c i s e

p r o c e d u r e s  an d  b e fo r e  th e  s p e c i m e n  i s  d o ffe d  to  d e te r m i n e  i f
an y p o r ti o n  o f th e  fap  h as  b e c o m e  d i s e n ga ge d .
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8 . 6 . 1 . 5 . 6 . 2    T h e  c l o s u r e s  s h a l l  b e  i n s p e c te d  u p o n  c o m p l e ti o n
o f th e  e x e r c i s e  p r o c e d u r e s  an d  b e fo r e  th e  s p e c i m e n  i s  d o ffe d
to  d e te r m i n e  i f an y p o r ti o n  o f th e  c l o s u r e s  h a s  b e c o m e  d i s e n ‐

ga ge d .

8 . 6 . 1 . 6  Re p o r t.

8 . 6 . 1 . 6 . 1    T h e  ave r ag e  ti m e  r e q u i r e d  fo r  th e  a l l  te s t s u b j e c ts  to
c o m p l e te  al l  p o r ti o n s  o f th e  e x e r c i s e s  s h al l  b e  c a l c u l ate d  an d

r e p o r te d .

8 . 6 . 1 . 6 . 2    Wh e r e  ga s ti g h t i n te gr i ty te s ti n g i s  p e r fo r m e d ,  th e
e n d i n g  ga r m e n t p r e s s u r e  s h al l  b e  r e c o r d e d  an d  r e p o r te d .

8 . 6 . 1 . 6 . 3    Wh e r e  l i q u i d ti gh t i n te g r i ty te s ti n g  i s  p e r fo r m e d ,  a
d i a gr a m  s h al l  b e  p r e p a r e d  fo r  e ac h  te s t th a t identifes  th e  l o c a‐
ti o n s  o f an y l i q u i d  l e akag e  a s  d e te c te d  o n  th e  l i q u i d - ab s o r p ti ve

ga r m e n t i n s i d e  th e  s p e c i m e n  o r  o n  th e  i n te r i o r  s u r fa c e  o f th e
s p e c i m e n .

8 . 6 . 1 . 6 . 4    T h e  l e n g th  o f ti m e  i t ta ke s  fo r  th e  te s t s u b j e c ts  to
s a ti s fac to r i l y c o m p l e te  b o th  e x e r c i s e  p r o c e d u r e s  s h a l l  b e  r e c o r ‐
d e d  an d  r e p o r te d .

8 . 6 . 1 . 6 . 5    Wh e r e  h o o d s  ar e  p r o vi d e d ,  th e  e n s e m b l e  ac c o m m o ‐
d ati o n  o f h e ad  p r o te c ti o n  m e e ti n g th e  d i m e n s i o n al  r e q u i r e ‐

m e n ts  fo r  Typ e  1 ,  C l as s  G  h e l m e ts  o f AN S I / I S E A Z 8 9 . 1 ,
American National Standard for Industrial Head Protection,  s h al l  b e
r e c o r d e d  an d  r e p o r te d .

8 . 6 . 1 . 6 . 6    Wh e r e  h o o d s  wi th  vi s o r s  o r  fa c e p i e c e s  ar e  p r o vi d e d ,
th e  vi s u a l  a c u i ty o f th e  te s t s u b j e c t i n  an d  o u t o f th e  e n s e m b l e

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

8 . 6 . 1 . 6 . 7    Wh e r e  e n s e m b l e s  wi th  vi s o r s  a r e  p r o vi d e d ,  th e  an g u ‐
l ar  d e g r e e  fo r  th e  u p ,  d o wn ,  l e ft,  an d  r i g h t defning  th e  feld  o f

vi s i o n  s h a l l  b e  m e as u r e d  an d  r e p o r te d .  T h e  a ve r a ge  a n gu l ar
d e gr e e  fo r  e ac h  d i r e c ti o n  fo r  al l  te s t s u b j e c ts  s h al l  b e  c al c u l ate d

an d  r e p o r te d .

8 . 6 . 1 . 6 . 8    Wh e r e  e n c ap s u l ati n g  e n s e m b l e s  ar e  e val u ate d ,  th e
ti m e  fo r  e a c h  te s t s u b j e c t to  c o m p l e te l y r e m o ve  h i s  o r  h e r

h an d s  fr o m  th e  g l o ve s  an d  r e i n s e r t h i s  o r  h e r  h a n d s  i n  th e
g l o ve s  fve  ti m e s  s e q u e n ti al l y s h al l  b e  r e c o r d e d  an d  r e p o r te d .

T h e  ave r ag e  ti m e  fo r  a l l  te s t s u b j e c ts  s h al l  b e  c al c u l a te d  an d
r e p o r te d .

8 . 6 . 1 . 6 . 9    Wh e r e  c l o s u r e s  a r e  c o ve r e d  b y a p r o te c ti ve  fap,  an y
d i s e n g ag e m e n t o f th e  p r o te c ti ve  fap  o b s e r ve d  d u r i n g th e  e x e r ‐
c i s e  p r o c e d u r e s  s h a l l  b e  r e c o r d e d  a n d  r e p o r te d .

8 . 6 . 1 . 6 . 1 0    An y d i s e n ga ge m e n t o f th e  c l o s u r e s  o b s e r ve d  afte r
th e  e x e r c i s e  p r o c e d u r e s  s h a l l  b e  r e c o r d e d  a n d  r e p o r te d .

8 . 6 . 1 . 7  I n te rp re tati o n .

8 . 6 . 1 . 7 . 1    F o r  N F PA 1 9 9 1 -c o m p l i a n t e n s e m b l e s ,  an  e n d i n g
g ar m e n t p r e s s u r e  a fte r  infation  te s ti n g  i n  a c c o r d an c e  wi th

8 . 2 . 1  s h a l l  b e  u s e d  to  d e te r m i n e  p as s  o r  fa i l  p e r fo r m a n c e
fo l l o wi n g  th e  te s t s u b j e c t e x e r c i s e s .

8 . 6 . 1 . 7 . 2    F o r  N F PA 1 9 9 2 – an d  N F PA 1 9 9 4 -c o m p l i a n t g ar m e n ts
a n d  e n s e m b l e s ,  e vi d e n c e  o f l i q u i d  o n  th e  l i q u i d - ab s o r p ti ve
g ar m e n t i n s i d e  th e  s p e c i m e n  o r  o n  th e  i n te r i o r  s u r fac e  o f th e

e n s e m b l e  s h al l  c o n s ti tu te  fa i l u r e .

8 . 6 . 1 . 7 . 2 . 1    F o r  gl o ve  an d  fo o twe ar  p a r ts  o f th e  e n s e m b l e s  th a t
c o n s i s t o f m u l ti p l e  s e p a r ate  l aye r s ,  a c c u m u l a ti o n  o f l i q u i d

b e twe e n  an y l aye r s  s h a l l  c o n s ti tu te  fai l u r e .

8 . 6 . 1 . 7 . 3    T h e  ave r ag e  ti m e  r e q u i r e d  b y th e  te s t s u b j e c t to  s a ti s ‐
fa c to r i l y c o m p l e te  a l l  e x e r c i s e s  s h a l l  b e  u s e d  fo r  d e te r m i n i n g

p as s  o r  fai l  p e r fo r m an c e .

8 . 6 . 1 . 7 . 4    Wh e r e  h o o d s  a r e  p r o vi d e d ,  th e  n o n -ac c o m m o d a ti o n
o f h e a d  p r o te c ti o n  m e e ti n g  th e  d i m e n s i o n  r e q u i r e m e n ts  fo r

Typ e  1 ,  C l as s  G h e l m e ts  o f AN S I / I S E A Z 8 9 . 1 ,  American National
Standard for Industrial Head Protection,  s h al l  c o n s ti tu te  fa i l i n g

p e r fo r m a n c e .  F o r  n o n e n c a p s u l ati n g  e n s e m b l e s ,  th e  h o o d  s h a l l
b e  p e r m i tte d  to  a c c o m m o d ate  h e ad  p r o te c ti o n  wo r n  e i th e r
i n s i d e  o r  o u ts i d e  th e  e n s e m b l e .

8 . 6 . 1 . 7 . 5    Wh e r e  h o o d s  wi th  vi s o r s  o r  fa c e p i e c e s  ar e  p r o vi d e d ,
th e  vi s u al  a c u i ty o f e ac h  te s t s u b j e c t i n s i d e  th e  g ar m e n t s h al l  b e

u s e d  fo r  d e te r m i n i n g p a s s  o r  fa i l  p e r fo r m a n c e .

8 . 6 . 1 . 7 . 6    Wh e r e  e n s e m b l e s  wi th  vi s o r s  ar e  p r o vi d e d ,  th e  a ve r ‐
a ge  a n gu l ar  feld  o f vi s i o n  i n  e a c h  d i r e c ti o n  s h a l l  b e  u s e d  to

d e te r m i n e  p as s  o r  fai l  p e r fo r m an c e .

8 . 6 . 1 . 7 . 7    Wh e r e  e n c ap s u l ati n g  e n s e m b l e s  ar e  e val u ate d ,  th e
ave r ag e  ti m e  fo r  a l l  te s t s u b j e c ts  to  c o m p l e te l y r e m o ve  th e i r
h a n d s  fr o m  th e  gl o ve s  an d  r e i n s e r t th e i r  h an d s  i n  th e  g l o ve s
fve  ti m e s  s e q u e n ti al l y s h al l  b e  u s e d  to  d e te r m i n e  p a s s  o r  fa i l

p e r fo r m an c e .

8 . 6 . 1 . 7 . 8    Wh e r e  c l o s u r e s  a r e  c o ve r e d  b y a p r o te c ti ve  fap,  a n y
d i s e n g ag e m e n t o f th e  c l o s u r e  o f th e  p r o te c ti ve  fap  a fte r  th e
e x e r c i s e  s e q u e n c e s  s h al l  c o n s ti tu te  fa i l u r e .

8 . 6 . 1 . 7 . 9    An y d i s e n ga ge m e n t o f th e  c l o s u r e s  afte r  th e  e x e r c i s e
s e q u e n c e s  s h al l  c o n s ti tu te  fai l u r e .

8 . 6 . 1 . 8  Specifc  Re q u i re m e n ts  fo r Te s ti n g H o o d s .

8 . 6 . 1 . 8 . 1    Wh e r e  h o o d s  a r e  e val u a te d  a s  s e p a r ate  i te m s  an d  d o
n o t i n c l u d e  a vi s o r,  th e  h o o d s  s h al l  o n l y b e  e val u a te d  fo r  l i q u i d ‐

ti g h t i n te gr i ty a n d  th e i r  a c c o m m o d ati o n  o f h e ad  p r o te c ti o n
m e e ti n g  th e  d i m e n s i o n al  r e q u i r e m e n ts  o f Typ e  1 ,  C l as s  G
h e l m e ts  o f AN S I / I S E A Z 8 9 . 1 ,  American National Standard for

Industrial Head Protection,  wi th o u t b e i n g wo r n  a s  p a r t o f th e
E x e r c i s e  P r o c e d u r e s  A an d  B ,  as  specifed  i n  1 3 . 3 . 5 . 1 .

8 . 6 . 1 . 8 . 2    Wh e r e  h o o d s  ar e  e va l u a te d  as  s e p a r ate  i te m s  an d
i n c l u d e  a  vi s o r,  th e  h o o d s  s h al l  b e  e va l u ate d  fo r  th e  fo l l o wi n g
as s e s s m e n ts  wi th o u t b e i n g  wo r n  as  p a r t o f th e  E x e r c i s e  P r o c e ‐

d u r e s  A a n d  B  as  specifed  i n  1 3 . 3 . 5 :

( 1 ) L i q u i d ti g h t i n te g r i ty
( 2 ) Ac c o m m o d a ti o n  o f h e a d  p r o te c ti o n  m e e ti n g  th e  d i m e n ‐

s i o n a l  r e q u i r e m e n ts  o f Typ e  1 ,  C l a s s  G h e l m e ts  o f AN S I /
I S E A Z 8 9 . 1 ,  American National Standard for Industrial Head
Protection

( 3 ) Vi s u a l  ac u i ty
( 4 ) F i e l d  o f vi s i o n

8 . 6 . 2  M ax i m u m  E n s e m b l e  Ve n ti l ati o n  Rate  Te s t.

8 . 6 . 2 . 1  Ap p l i c ati o n .    T h i s  te s t m e th o d  s h al l  ap p l y to
N F PA 1 9 9 1 – a n d  N F PA 1 9 9 4 -c o m p l i a n t e n c a p s u l ati n g  C l as s  1
e n s e m b l e s .

8 . 6 . 2 . 2  S am p l e  P re p arati o n .

8 . 6 . 2 . 2 . 1    S am p l e s  s h a l l  b e  c o m p l e te  N F PA 1 9 9 1 – o r
N F PA 1 9 9 4 - c o m p l i a n t C l as s  1  e n s e m b l e s .

8 . 6 . 2 . 2 . 2    S am p l e s  s h a l l  b e  c o n d i ti o n e d  a s  specifed  i n  8 . 1 . 2 .


