
. I  - 

MLM-2365 (OP) 

amF+7Ld9Ln7-$ 
THE NCIUND LAEOPATORY RESPIPATORY PROTECTION PROGRAM 

.' Eugene M. Wright i 

Monsanto Research Corpora t ion  .j 

Mound Labora tory*  
Miamisburg, Ohio 

ABSTRACT I 

The Mound Labora tory  Resp i r a to ry  P r o t e c t i o n  Program p rov ides  
1) q u a l i t y  a s su rance  t o  e n s u r e  t h a t  equipment i s  approved (U. S.  
Bureau of Mines) and adequa te ,  2 )  o r i e n t a t i o n  and t r a i n i n g ,  3) r e s p i r a -  
t o r  f i t t i n g ,  4) maintenance of equipment ,  and 5 )  r e c o r d s .  
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INTRODUCTION 

Mound Labora tory  has  had a Resp i r a to ry  P r o t e c t i o n  Program s i n c e  
o p e r a t i o n s  w e r e  begun i n  1 9 4 8 .  The o b j e c t i v e  of  t h e  Mound Respira-  
t o r y  P r o t e c t i o n  Program i s  t o  comply w i t h  t h e  Labora tory  S a f e t y  P o l i c y  
which i s  t o :  "Provide a s a f e  working environment.  To provide  adequate  
r e s p i r a t o r y  p r o t e c t i v e  dev ices .  To e s t a b l i s h  a t r a i n i n g  program and 
t r a i n  employes i n  s a f e  o p e r a t i n g  p r a c t i c e s ,  and t o  monitor equipment 
and procedures  t o  e n f o r c e  t h e s e  o b l i g a t i o n s . "  T h i s  proqram i s  under 
t h e  r e s p o n s i b i l i t y  of  t h e  E e a l t h  Phys ics  O y x a t i o n s  Manager and i s  
admin i s t e red  i n  c l o s e  l i a i s o n  w i t h  t h e  Medical and Environmental  
Con t ro l  s e c t i o n s .  

Each of t h e s e  groups s p e c i a l i z e s  i n  unique f i e l d s ,  a l l  of which are  
necessa ry  t o  m e e t  t h e  Labora tory  requi rements .  Heal th  Phys ic s  Opera- 
t i o n s  s p e c i a l i z e s  i n  r a d i a t i o n  s a f e t y  and i s  r e s p o n s i b l e  for all 
r e s p i r a t o r  f i t t i n g s  and t r a i n i n g  and f o r  provid ing  and ma in ta in ing  
a p p r o p r i a t e  r e s p i r a t o r y  equipment. T h e  Medical s e c t i o n  moni tors  
employes t o  ensu re  they  are  p h y s i c a l l y  a b l e  t o  wear r e s p i r a t o r y  
p r o t e c t i v e  equipment. Environmental  Con t ro l  p rov ides  guidance con- 

. c e r n i n g  t o x i c  mater ia l swhich  a r e ' n o n r a d i o a c t i v e .  

Concise ly ,  t h e  Mound R e s p i r a t o r y  P r o t e c t i o n  Program c o n s i s t s  o f :  

I. Q u a l i t y  Assurance ( t o  ensu re  equipment i s  approved* and 
adequa t e )  

11. O r i e n t a t i o n  and T r a i n i n g  ( t o  ensu re  p rope r  use)  

111. R e s p i r a t o r  F i t t i n g  

A .  Q u a l i t a t i v e  ( t o  de te rmine  p rope r  f i t )  

B. Q u a n t i t a t i v e  ( t o  determine type  of  r e s p i r a t o r )  

IV. Maintenance (to r e s t o r e  equipment f o r  r e u s e )  

V. Records ( t o  ma in ta in  h i s t o r i c a l  f i l e  of personnel  f i t t i n g  d a t a )  

QUALITY ,AS SURqNCE 

Q u a l i t y  a s su rance  beg ins  when r e s p i r a t o r y  equipment i s  r e c e i v e d  f r o n  
t h e  s u p p l i e r .  When t h e  equipment i s  r e c e i v e d ,  it i s  i n s p e c t e d  t o  en- 
s u r e  it i s  approved and t h a t  t h e r e  are no appa ren t  d e f e c t s .  The res- 
p i r a t o r s  and a c c e s s o r i e s  are  s t o r e d  a t  Ehe warehouse u n t i l  ready t o  be 
p laced  i n  s e r v i c e .  
equipment be ing  purchased and p u t  i n t o  u s e ,  on ly  c e r t a i n  I lea l th  Phys ic s  
s p e c i a l i s t s  a r e  a u t h o r i z e d  t o  withdraw t h e  equipment from t h e  warehouse 

A s  a c o n t r o l  t o  p r e v e n t  unapproved r e s p i r a t o r y  

"Approved by t h e  Department of I n t e r i o r ,  Bureau o f  Mines. 
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When t h e  r e s p i r a t o r y  equipment i s  t o  be p u t  i n t o  s e r v i c e  i t  i s  s e n t  
t o  t h e  decontaminat ion l a b o r a t o r y  where t h e  r e s p i r a t o r s  a r e  washed, 
d i s i n f e c t e d ,  and s a n i t i z e d .  The r e s p i r a t o r s  a r e  washed i n  a Hobart  
commercial dishwasher  which has  been modified t o  r e g u l a t e  t h e  water  
tempera ture .  The d i s i n f e c t i n g  and s a n i t i z i n g  a g e n t s  are added t o  t h e  
wash c y c l e .  Upon completion o f  t h e  washing, t h e  r e s p i r a t o r s  a r e  once 
a g a i n  i n s p e c t e d  f o r  d e f e c t i v e  p a r t s  which may mal func t ion .  

The f i l t e r s ,  a f t e r  be ing  i n s p e c t e d  f o r  appa ren t  damage, are p l aced  
i n  an A i r  Techniques Penetrometer  (more commonly known a s  a DOP 
t es te r )  where they  are t e s t e d  f o r  l e a k s  acco rd ing  t o  t h e  fo l lowing  
procedure .  The f i l t e r  c a r t r i d g e  i s  p laced  i n  t h e  s p e c i a l l y  des igned  
chuck. The chuck i s  then  c l o s e d  and a monodispersed d i o c t y l  p h t h l a t e  
t e s t  atmosphere i s  i n j e c t e d .  (D ioc ty l  p h t h l a t e  i s  more commonly known 
as DOP). I t  i s  gene ra t ed  i n  a thermal  g e n e r a t o r  which produces a 0 . 3  
u m  a e r o s o l .  Any DOP t h a t  p e n e t r a t e s  t h e  f i l t e r  p a s s e s  i n t o  a forward- 
l i g h t - s c a t t e r  chamber where  l i g h t  bouncing o f f  t h e  p a r t i c l e s  i s  re- 
f l e c t e d  i n t o  a p h o t o m u l t i p l i e r  t ube .  Here it i s  a m p l i f i e d  and con- 
v e r t e d  t o  e l e c t r i c a l  energy t h a t  a c t i v a t e s  a readout  dev ice  which i s  
c a l i b r a t e d  i n  p e r c e n t  of  leakage .  The f i l t e r s  n u s t  be 9 9 . 9 7 %  e f f i c i -  
e n t  t o  be a c c e p t a b l e .  Any f i l t e r  which has  tr DOP p e n e t r a t i o n  g r e a t e r  
t han  0 . 0 3 %  i s  above t h e  maximum cl lowed and i t  i s  d i s c a r d e d .  

' A t  t h e  same t i m e  t h e  f i l t e r  c a r t r i d g e  i s  be ing  t e s t e d  f o r  l e a k s ,  
t h e  i n s t r u m e n t  a l s o  c h e c k s  t h e  p r e s s u r e  drop  a c r o s s  t h e  f i l t e r  t o  
de te rmine  whether i t  i s  " l o a d i n g  up." T h i s  p r e s s u r e  drop i s  r ead  
o u t  on t h e  Magnehelic gauge mounted above t h e  u n i t .  The maximum 
a l l o w a b l e  p r e s s u r e  drop i s  1 . 4  i n .  of w a t e r .  The p r e s s u r e  drop i s  
based on p a s t  expe r i ence  a t  Mound Laboratory.  

A f t e r  t h e s e  t es t s  are completed,  t h e  r e s p i r a t o r s  a r e  assembled, 
s e a l e d  i n  p l a s t i c  bags,  s e n t  t o  t h e  d i s t r i b u t i o n  center ,  and s t o r e d  
u n t i l  t hey  are  used. 

ORIENTATION AND T R A I N I N G  

R e s p i r a t o r y  p r o t e c t i o n  d e v i c e s  come i n  many t y p e s ,  shapes ,  and s i z e s .  
Those t h a t  are used a t  Mound Labora tory  have been c a r e f u l l y  selected 
t o  p rov ide  maximum p r o t e c t i o n  t o  a maximum number o f  t h e  p l a n t  
popu la t ion .  These r e s p i r a t o r y  d e v i c e s  i n c l u d e :  

Many models of a i r - p u r i f y i n g  h a l f - f a c e  r e s p i r a t o r s  

A i r - p u r i f y i n g  f u l l - f a c e  r e s p i r a t o r s  

. Suppl ied  air ,  r e s p i r a t o r s  ' . . '  

Se l f - con ta ined  b r e a t h i n g  a p p a r a t u s  

The two-piece bubble  s u i t  t h a t  w a s  developed a t  Mourid 
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For s a f e  use  o f  t h i s  equipment,  t h e  t r a i n i n g  program a t  Mound p rov ides  
both  s u p e r v i s o r s  and enplol7es w i t h  i n s t r u c t  i ons  i n  proper  s e l e c t i o n ,  
u se ,  and maintenance. The foundat ion  f o r  t h e  success  of t h e  Respira-  
t o r y  P r o t e c t i o n  Program i s  t h i s  t r a i n i n g  program. 

The t r a i n i n g  program i n c l u d e s :  

1) I n s t r u c t i o n  i n  t h e  n a t u r e  of t h e  material  be ing  worked w i t h  and 
an hones t  a p p r a i s a l  of  what may happen i f  t h e  r e s p i r a t o r  i s  n o t  
used.  

/ 

2 )  Explana t ion  o f  why more p o s i t i v e  c o n t r o l s  are n o t  immediately 
f e a s i b l e .  This  i n c l u d e s  r e c o g n i t i o n  t h a t  eve ry  r easonab le  e f f o r t  
i s  be ing  made t o  reduce or  e l i m i n a t e  t h e  need f o r  r e s p i r a t o r s .  

3 )  A d i s c u s s i o n  of  why t h i s  i s  t h e  p rope r  type  of  r e s p i r a t o r  f o r  t h e  
p a r t i c u l a r  purpose.  

4) k d i s c u s s i o n  o f  t h e  r e s p i r a t o r ' s  c a p a b i l i t i e s  and l i m i t a t i o n s .  

SI. I n s t r u c t i o n  and t r a i n i x g  i n  a c t u a l  use of  t h e  r e s p i r a t o r .  

6 )  Classroom and f i e l d  t r a i n i n g  t o  recognize  and cope w i t h  emergency 
3 

s i t u a t i o n s .  

7 )  Other  s p e c i a l  t r a i n i n g  a s  needed f o r  s p e c i a l  u se .  

T h i s  t r a i n i n g  p rov ides  employes w i t h  an o p p o r t u n i t y  t o  hanzle  t h e  
r e s p i r a t o r ,  have it f i t t e d  p r o p e r l y ,  t e s t  i t s  f acep iece - to - f ace  s ea l ,  
wear it i n  normal a i r  f o r  a f a m i l i a r i t y  p e r i o d ,  and f i n a l l y ,  wear it 
i n  a t e s t  atmosphere.  

RESPIRATOR FITTINGS 

There  are t h i n  faces, p l u m p  faces, n a r r o w  faces, w i d e  faces ,  
square  c h i n s ,  and double c h i n s ;  f a c e s  w i t h  scars, d imples ,  f i v e  
o ' c l o c k  shadow, l a r g e  bone s t r u c t u r e ,  and sma l l  bone s t r u c t u r e .  
The l i s t  goes on e n d l e s s l y .  Each manufac turer  of r e s p i r a t o r s  makes 
h i s  p roduc t  i n  a unique s t y l e  and u s u a l l y  i n  on ly  one o r  two s i z e s .  
I n  most cases, one s i z e  i s  a l l  t h a t  i s  a v a i l a b l e .  Obviously,  i t  
would be d i f f i c u l t  f o r  an i n d i v i d u a l  t o  se lec t  j u s t  any r e s p i r a t o r  
and o b t a i n  a p rope r  f i t ,  and e q u a l l y  obvious ,  a r e s p i r a t o r  t h a t  does 
n o t  f i t  p r o p e r l y  w i l l  p rov ide  l i t t l e  or no p r o t e c t i o n  and would even 
promote a f a l s e  sense  of s e c u r i t y .  The re fo re ,  t h e  p rope r  f i t t i n g  of  
r e s p i r a t o r s  i s  a n . e s s e n t i a 1  p a r t  o f ' a n y  r e s p i r a t o r y , p r o t e c t i o r _  program. 

The f i r s t  methods used for  f i t t i n g  r e s p i r a t o r s  ana checki-ng t h e  f ace -  
p i ece - to - f ace  sea l  w e r e  t h e  p o s i t i v e  and n e g a t i v e  p r e s s u r e  tests.  I n  
t h e  p o s i t i v e  p r e s s u r e  t e s t ,  t h e  e x h a l a t i o n  va lve  of the r e s p i r a t o r  
was c l o s e d  and t h e  employe be ing  f i t t e d  would e x h a l e  g e n t l y  i n t o  t h e  
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f a c e p i e c e .  The f i t  w a s  cons ide red  s a t i s f a c t o r y  i f  s l i g h t  p o s i t i v e  
p r e s s u r e  was b u i l t  up i n  t h e  f a c e p i e c e  wi thou t  any ev idence  of  ou t -  
ward leakage  of  a i r  a t  t h e  sea l .  

For t h e  n e g a t i v e  p r e s s u r e  t e s t ,  t h e  i n l e t  openings o f  t h e  f i l t e r s  
were c l o s e d  by cove r ing  them wi th  t h e  palms of t h e  hands,  t hen  t h e  
employe would i n h a l e  g e n t l y  so t h a t  t h e  f acep iece  c o l l a p s e d  
s l i g h t l y ,  and ho ld  h i s  b r e a t h  f o r  a few seconds.  I f  t h e  f a c e p i e c e  
remained i n  i t s  s l i g h t l y  c o l l a p s e d  c o n d i t i o n  and no inward leakage  
o f  a i r  occur red ,  t h e  r e s p i r a t o r  w a s  cons ide red  t o  have a proper  f i t .  

A s  t h e  s ta te  o f  t h e  a r t  grew i n  f i t t i n g  r e s p i r a t o r s ,  w e  improved o u r  
methods a t  Mound i n  o r d e r  t o  o b t a i n  more p o s i t i v e  r e s u l t s .  The 
f i r s t  b i g  change occur red  9 y r  ago when w e  implemented t h e  use  of  an 
i r r i t a n t  smoke as  a method t o  determine t h e  e f f e c t i v e n e s s  of  t h e  
f acep iece - to - f ace  sea l .  With t h e  i n s t a l l a t i o n  o f  o u r  DOP man-test  
chamber i n  1 9 7 4 ,  w e  now use  what i s  cons ide red  by e x p e r t s  i n  t h e  
f i e l d  of r e s p i r a t o r y  p r o t e c t i o n  t h e  u l t i m a t e  methods f o r  f i t t i n g  
r e s p i r a t o r s  and checking t h e i r  f acep iece - to - f ace  seal .  

When w e  s t a r t e d  us ing  i r r i t a n t  smoke as  a method f o r  checking t h e  
f acep iece - to - f ace  s e a l  o f  t h e  r e s p i r a t o r s ,  we w e r e  f i t t i n g  about  
300  u s e r s  p e r  y e a r .  Today, t h e r e  are  approximately 800  employes who 
are f i t t e d  annua l ly .  

The r e s p i r a t o r  f i t t i n g  program a t  Maund p rov ides  demonst ra t ions  on 
how t o  wear r e s p i r a t o r y  p r o t e c t i o n  d e v i c e s ,  how t o  a d j u s t  them 
p r o p e r l y ,  and how t o  de termine  a proper  f i t .  Two o f  t h e  v i s u a l  a i d s  
used i n  t h e s e  demonst ra t ions  i n c l u d e :  

A mannequin d r e s s e d  i n  p r o t e c t i v e  c l o t h i n g  and wearing an a i r  
p u r i f y i n g  f u l l - f a c e  r e s p i r a t o r  p r o p e r l y .  

A mannequin p r o p e r l y  d r e s s e d  i n  t h e  Mound two-piece bubble 
s u i t .  

Two t echn iques  are  used for  f i t t i n g  r e s p i r a t o r s .  The s i n p l e s t ,  c a l l e d  
Q u a l i t a t i v e  F i t t i n g ,  i s  used a t  Mound t o  de termine  whether t h e  r e s p i r a -  
t o r  i s  f i t t i n g  p r o p e r l y .  Q u a l i t a t i v e  f i t t i n g  i s  performed i n  t h e  
f i e l d  each  t i m e i t h e  r e s p i r a t o r  i s  p u t  on f o r  u s e  i n  a contaminated 
atmosphere by t h e  employe o r  by a coworker. 

The pr imary contaminant  of concern a t  Mound i s  a p a r t i c u l a t e .  There- 
fore,  an i r r i t a n t  smoke tube  i s  used. T h i s  i s  a glass  tube  f i l l e d  
w i t h  s t a n n i c  ch lor ide- impregnated  pumice. The smoke tube  produces 
a ve ry  i r r i t a t i n g  smoke when a i r  i s  blown tnrGugh it. The person  
wearing . t he  mask s t a n d s  i n  o r  n e a r  t h e  ope'ning o f  a . w e l l - v e n t i l a t e d  
fume hood. The smoke i s  d i r e c t e d  a t  t h e  f acep iece - to - f ace  seal  and 
l eakage  i s  i n d i c a t e d  by i r r i t a t i o n  o f  t h e  t h r o a t  and lungs .  When 
half-mask f a c e p i e c e s  are t e s t e d ,  c a r e  must be taken  not  t o  d i r e c t  
t h e  smoke i n t o  t h e  eyes  and t h a t  t h e  eyes  are c l o s e d  d u r i n g  t h e  t e s t .  

The o t h e r  technique  used a t  Mound f o r  f i t t i n g  r e s p i r a t o r s  i s  c a l l e d  
Q u a n t i t a t i v e  F i t t i n g .  Q u a n t i t a t i v e  f i t t i n g  i s  used t o  de te rmine  t h e  
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t ype  o f  r e s p i r a t o r  an i n d i v i d u a l  wears and w h a t  degree  of p r o t e c t i o n  
he can e x p e c t  w i t h  the partFcu1-ar r e s p i r a t o r .  Q u a n t i t a t i v e  f i t t i n g s  
a r e  conducted f o r  new employes, a f t e r  t hey  have been examined by 
t h e  Medical Department and have been deemed p h y s i c a l l y  a b l e  t o  wear 
r e s p i r a t o r y  equipment. They a r e  r e f i t t e d  annuaLly a f t e r  medical  
examinat ions .  The t echn iques  f o r  q u a n t i t a t i v e  f i t t i n g  i s  much m o r e  
s o p h i s t i c a t e d  than  t h e  t echn iques  used f o r  q u a l i t a t i v e  f i t t i n g .  

S t e p  1 

The employe i s  g iven  an o r i e n t a t i o n  or  reor . , en ta t ion  on t h e  proper  
way t o  p u t  t h e  r e s p i r a t o r  on t o  o b t a i n  t h e  bes t  f acep iece - to - f ace  
seal .  The o r i e n t a t i o n  also i n c l u d e s  an e x p l a n a t i o n  of how t h e  t e s t  
system works and how t h e  f i t t i n g s  are  performed u s i n g  t h i s  system. 

S t e p  2 

The tes ts  t a k e  p l a c e  i n  a DOP man-test  chamber. The employe p u t s  
on t h c  t e s t  r e s p i r a t o r  which h a s  a f l e x i b l e  probe connected t o  i t .  
H e  s t e p s  i n t o  t h e  chamber and connec ts  t h e  probe i n t o  a quick-  
d i s c o n n e c t  f i t t i n g  t h a t  i s  f a s t e n e d  t o  a t e s t  l i n e  t h a t  connec ts  
t o  t h e  f o r w a r d - l i g h t - s c a t t e r  charrber i n  t h e  A i r  Techniques Penet rometer .  
The door of t h e  chamber i s  c l o s e d  and t h e  chamber i s  f looded  t o  1 0 0 %  
s a t u r a t i o n  ( 1 0 0 , 0 0 0  ppm) wi th  a. po lyd i spe r sed  d i o c t y l  p h t h l a t e  (DOP) . 
S t e p  3 

The t e s t i n g  must be performed by a q u a l i f i e d  person  who can o p e r a t e  
t h e  equipment and i n t e r p r e t  t h e  r e s u l t s .  The employe is p u t  through 
a se r ies  of e x e r c i s e s  which s i m u l a t e  a c t u a l  c o n d i t i o n s  i n  which t h e  
r e s p i r a t o r  would be worn i n  t h e  f i e l d .  The pene t rometer  o p e r a t e s  
as  t h e  one  d e s c r i b e d  e a r l i e r  fo r  l e a k  checking f i l t e r  c a r t r i d g e s ,  
e x c e p t  t h i s  one p r i n t s  o u t  a c h a r t  g raph .  Any p e n e t r a t i o n  of DOP i n t o  
t h e  r e s p i r a t o r  r e g i s t e r s  as  a peak on t h e  graph.  Each employe who i s  
fitted i s  f i t t e d  f o r  t w o  t ypes  of  h a l f - f a c e  and f u l l - f a c e  r e s p i r a t o r s .  

S t e p  4 

Upon completion of t h e  f i t t i n g ,  a r e f e r e n c e  c a r d  i s  g iven  t o  t h e  
employe. On one s i d e  t h e  t y p e s  of r e s p i r a t o r s  t h e  employe w a s  be s t  
f i t t e d  w i t h  a r e  recorded .  On t h e  o t h e r  s i d e  names and t e l ephone  
numbers are g iven  f o r  c o n t a c t i n g  i f  any q u e s t i o n  arises ccnce rn lng  
r e s p i r a t o r y  equipment. The employe u s e s  t h i s  c a r d  a s  a r e f e r e n c e  a t  
t h e  d i s t r i b u t i o n  c e n t e r  where tie o b t a i n s  a r e s p i r a t o r .  

. .  . .  . .  . .  
1 . -  

- . I '  

. RECORDS' 

A n  h i s t o r i c a l  file is k e p t  on a l l  q u a n t i t a t i v e  r e s p i r a t o r  f i t t i n g s .  
T h i s  f i l e  incl..iides t h e  c h a r t  graph and a Rolldex c a r d .  The c a r d  
i d e n t i f i e s  t h e  employe, his c o n t r o l  number, depar tment ,  and super -  
v i s o r .  The t y p e s  of r e s p i r a t o r s  t h e  employe w a s  f i t t e d  f o r  a r e  
noted ,  as  w e l l  a s  t h e  average  arid h igh  p e n e t r a t i o n s .  A l s o  t h e  pro- 
t e c t i o n  f a c t o r  t h e  employe can e x p e c t  when us ing  t h e  equipment is 
recorded .  (The  p r o t e c t i o n  f a c t o r  i s  based upon t h e  h i g h e s t  p e n e t r a t i o n  
fo r  t h a t  p a r t i c u l a r  r e s p i r a t o r .  1 
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MA I NTENAN CE 

A f t e r  each  use  t h e  r e s p i r a t o r s  a r e  r e t u r n e d  t o  t h e  Decontamination 
Laboratory where they  are monitored f o r  r a d i o a c t i v e  contaminants .  
I f  t hey  are found f r e e  o f  r a d i o a c t i v e  contaminants  t hey  are then  
handled as p r e v i o u s l y  desc r ibed  i n  t h e  s e c t i o n  on q u a l i t y  a s su rance .  
The r e s p i r a t o r s  a r e  d isassembled ,  washed, d i s i n f e c t e d ,  and s a n i t i z e d .  
Then they  a r e  c a r e f u l l y  i n s p e c t e d ,  and worn o r  d e f e c t i v e  p a r t s  a r e  
r ep laced .  T h e  f i l t e r  c a r t r i d g e s  a r e  monitored f o r  r a d i o a c t i v e  con- 
taminants  and checked f o r  l e a k s  and p r e s s u r e  drop.  The r e s p i r a t o r s  
are t h e n  reassembled,  bagged, and s e n t  t o  t h e  d i s t r i b u t i o n  c e n t e r s  
f o r  r euse .  Radioac t ive  contaminated r e s p i r a t o r s  r e q u i r e  s p e c i a l  
hand l ing  t o  remove t h e  r a d i o a c t i v e  contaminants  b e f o r e  t h e y  are s e n t  
through t h e  p rocess .  

SETTING U P  A RESPIRATORY PROTECTION PROGRAM 

The Occupat ional  S a f e t y  and Heal th  S tanda rds ,  S e c t i o n  1 9 1 0 . 1 3 4  (Appen- 
d i x  A ) ,  p rovide  t h e  minimum requi rements  f o r  conduct ing  a r e s p i r a t o r y  
p r o t e c t i o n  program. I n  running a r e s p i r a t o r y  p r o t e c t i o n  program which 
meets t h e  r e q u i r e d  c r i t e r i a ,  some p o i n t s  t h a t  must be  cons ide red  a re :  

1. The employer must provide  r e s p i r a t o r s  which are a p p l i c a b l e  and 
s u i t a b l e  f o r  t h e  purpose in t ended  whenever such equipment i s  
necessa ry  t o  p r o t e c t  t h e  h e a l t h  of  t h e  employe. 

2. Approved o r  accep ted  r e s p i r a t o r s  must be used when they  are  
a v a i l a b l e .  

3 .  The employe must be i n s t r u c t e d  and t r a i n e d  i n  t h e  p rope r  use  of 
r e s p i r a t o r s  and i n  t h e i r  l i m i t a t i o n s .  

4 .  T h e r e  m u s t  be r e g u l a r  i n s p e c t i o n  and e v a l u a t i o n  t o  de te rmine  t h e  
cont inued  e f f e c t i v e n e s s  of  t h e  program. 

5. The r e s p i r a t o r y  p r o t e c t i o n  program shou ld  be s u p e r v i s e d  by a 
q u a l i f i e d  i n d i v i d u a l .  

The type  of  program y o u ' l l  want t o  develop  should  be cons ide red  c a r e -  
f u l l y .  I f  your  o p e r a t i o n s  are sma l l  and you have on ly  a f e w  employes.  
who w i l l  wear r e s p i r a t o r s ,  a q u a l i t a t i v e  f i t t i n g  program w i l l  prob- 
a b l y  be s u f f i c i e n t .  I f  t h e  o p e r a t i o n s  are l a r g e  and t h e r c  are many 
u s e r s ,  you probably should c o n s i d e r  q u a n t i t a t i v e  f i t t i n g  t o  de te rmine  
t h e  type  of  r e s p i r a t o r  a n  i n d i v i d u a l  w e a r s  and q u a l i t a t i v e  f i t t i n g  
t o  de te rmine  proper  f i t .  

Let's r e v i e w  t h e  requi rements  f o r  t h e s e  t w o  t y p e s  of programs. 

A )  Q u a l i t a t i v e  Program 

. . .  . .  

i) T e s t  Atmosphere 
ii) Fumehood 

iii) T r a i n i n g  
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L B )  Q u a n t i t a t i v e  Program 

i) DOP walk- in  man-test  chamber 
ii) . A p p r o p r i a t e  i n s t r u m e n t a t i o n  

i v )  T r a i n i n g  
iii) Q u a l i f i e d  t e c h n i c i a n  

C )  Q u a l i t y  Assurance and Maintenance 

D) Records 

Mound Labora tory  h a s  developed c o n s i d e r a b l e  e x p e r t i s e  i n  t h e  area 
of r e s p i r a t o r y  p r o t e c t i o n  and 1: would l i k e  t o  ex tend  t h i s  i n v i t a t i o n  
t o  assist  you i n  any way we c a n  i n  s e t t i n g  up your  program. 

. I  . .  . .  
' ' $. 
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APPENDIX A 

OCCUPATIONAL, SAFETY ANT) 1IEA.LTI-I STARDkRDS 
SUBPART I - PERSONAL PROTECTIVE EQUIPAZEST' 

(Code of Federal Regulations, Title 29, C h q t e r  XVII, Part I9  J 0) 

Subpart I 4 e n o n a l  Profectiva Equipment 

Eye and face protection. 
1910. 132 General rrqulrements. 
1910. 133 

. 1910. I34 Resplratory protection. 
1910.135 OccUpatlon%l hebd pmtectlon 
1QlO. i35 Otcupatlonsl foot protection. 
1910.137 Electrical protectlve devices. 
1910.138 Add:t:on&J delay In efiecilve date. 
1D10.130 Sources of standards. 
1910. 140 Standards orgsnlzstlons. 

Subpar! L P e r s o n a l  protective 
Equipment  

. $ 1910.132 ' Cericrul rrq~Iireii ieri~s.  
( a ) -  Application. Prviective eqGpnient, 

including p e r s o i d  prot<ct,ive equipment 
for eyes. fece, hmd. ,  and  exkerniiies, pm- 
tective clothing, rmpimtory devices. and 
protective shlelds a n d  barriers, shall te 
provided. used. and  maintained i n  a aani- 
tary a n d  reliable condition wherever it 
is necessary by rekson of hazards o f  
processes or enviroiiment., chemkal  haz- 
ards, radiological hazards, or mechmical  
i r r i tants  encountered in a manner  c.apa- 
ble of causing injury or impairment in  
t h e  function of any  par t  of the bod; 
through absorption. inhalation or phys- 
ical contact. 

(b)  EmplOYt?e-GtL?I?d equipment. 
Where employees pro-;ide their own pro- 
tective equipment, the employer shall be 
responsible to assure i ts  adequacy. in- 
cluding p m m r  maintenance. and sanitq- 
tion of such equiprnent. 

(c)  Desigx. All personal protective 
equipment s k i l l  be of safe design and 
constrvction of the work to be performed. 
$ 1 C  10.133 

(a) Genera2. (1) Protective eye a n d  
face equipment shP.11 be required where 
there  is a rensonablc probability of ir:, 
jury that can be prevented by such equip- 
ment. In such cases, employers shall 
make wnveniently svallable a type of 

. protecbr suitsble for +e work to be 
performe4 arid en;ployees shal1 use such 
Protectors. No unprotected pe~sori shan 
knoalngly be subjected ta B hazm3-m.s 
environmei:td condition. Suitable eye 
protectors shall be provided where ma- 
chines or operations present the hazard 
of flying objeck. g!are. liquids, hjur ious 
radiation, or n combination of these hnz- 
ards. 

(3)  Pro tecbrs  .+a11 meet  the foilovr- 
ing minimum requirements: 

( i )  They shall proxde  adequate pril- 
tection agaliist the particular hazards 
f o r  which they are  designed. 

Eye and fucr protection. 

, 

(ii) They shall be reasonably comfort- 
abie R-hen w-orn under the  designated 
conditions. 

'iii) They shall fit snugl:; and shall not 
unduly interfere with the n?o.;ements c.f 
the wearer. 

(iv) They shall be durable. 
!v) T h e y  shall be capable of being 

(vi)  They Shai1 be easily cleanable. 
(vii)  Protectors sho??ld be ke>t clean 

and in good repair. 
(31 Persons vr.hcse visiori requires tlie 

use of corrective lerlscs in s,wctncles. and  
who are  requir@ by this starxkrd to Tear 
eye.pmcection, shail w a r  goegles or spec- 
tacles or one of ttre following t::pes : 

(1 )  Spwtacies whme protccti.;e iences 
provide cptica! correction. 

( i i)  Gosnles t'iat can be i i o m  over 
corrective spectacles without disturbing 
the RdJustnwilt of the  spectacles. 

(iiii Goggles that lnCorporat& correc- 
tive 1en.w r n o m t e d  beNnd the protective 
lenses. 

( 4 )  Every protector shall be distinctly 
marked tn facilitate idCntif~catiou only 
of t h e  n:ariufnciurer. 

(5) When :imitation.? or precautions 
a r e  indicated by the manufacturer. they 
shall be trzrisrnitted to the ??sei and  c2re 
taken to see t h a t  such limit;~.r.:.ionc 21;d 
precantions a r e  strictly @hFrit'd.  

( 6 )  %sign, c o i ~ ~ t r u c t i o n .  te:-tiny. and 
w e  of cit'vice..; f o r  eve acrl f-::~: i-,:cb!< : : Q T ~  
shall ce in accordance Rith Arn?:iwn 
National Stanc!ax:l for OcSupatio-icti ant.; 
Educational L y e  and  Facc Protection. 
287, 1-1968. 
5 1910.13.1. I<(,.piriitor!- p ~ b ! ,  . t i t p r i  

disinfec tcd. 

(a) Permirsfble practice. (1) In the 
co:i?.rol of thcr? occupational diseases 
caused by breathing a i r  contnnilnated 
v;ith harmful  diz?b, fogs. fumes. mists. 
gases, sniokes. sprays. or vapo:s. the pri- 
mary objective shall be to  p i ~ v ~ n ;  nt -  
mospheric contamination. This .shall be 
accompllshed as f a r  as frasibl? by ac- 
cepted engineering control niensures (for 
euainple!.e~closi;re or confincmc-i!t 01 the  
o'pxatign. grner;iI ani i?t,al ventilation. 
and substitution of .less toxic m;iterialst. 
When eflfective enmneering controls nre 
not  feasible. or uhi le  thev are being in- 
stituted, appropriate respirators shall be 
used pursu tn t  to the  folioiving rrqulrr- 
rnents. 

(21  Res]) i r~ tors  shail be provided by 
tile eniployer when  sucii eqri:pmenr ! s  
necessary to 2rutcct tne iicaI'!i of tile 
employee. The empioh cr siinli lil'o'::dc 
the respirators w'liicii nre :,ppiicai)ie and 
suitable for the p u r v o x  in:.ndrd. ??le 
employer shnli be respon,\lbie for the 

the basis of hazards to xiiich t!T.e v:oi i;ei 
i.s exposed. 

(-3) l ' l i e  mer  ehall be insLructecS a ~ l d  
trai,ned in, t!ie proper w e  of rc.5;:iratoi.s 
and their 1irnita:ion.s. 

( 4  1 V.l'nere pr?.c!irab!e, the re.<rtira:or 
.should be assimrd to individwi ~::oxkci~ 
for :heir exc1i:si.e use. 

( 5 )  Rcsp i ra to r s  shall b e  regu!s:iy 
ciearied and bis!nfec:le-d. Those issued lt.;r 
tile exc l~s ive  ~ $ 2  of one woiker siioijld i.*c 
clealicd after each dag's use. or iiio!.c 
often if necessary. Those used by rr..ois 
than  one v.ui-kcr ~ h a i i  be thorot1i;i;!:\. 
cleaned and dislniccttd nftcr each uqe. 

(6) Ekspirators s!iill be stored 
cor.vsnien t. clean, 2nd sanitary i i x a  

( '7)  Resp j r  ?to- 1:Av2 routine!:: 
be i nsmc tnd  i i 7 ~ r i ~ l g  c:tafinq. \5'c>r 
dc te !?ora tcd  rn r t c  shnli he replaceA RE.?- 
piratnrs for eyiere?r;,-v ILW scch 2:: se!f- 
contained dev1c:cs shall be tiic):.Gtiz!ii> 
i:lspwted e t  le:,st o n c ?  :L monLi1 2nd  a1:t': 
each use. 

( 8 )  Appropr:ato s!i-.til!nnce o!' U : O I ' ~  
area  cunchLio:s c a d  degiee of rmp1o:;e. 
exposure or stress sha!l be mzin:s:!led 

(3 )  m e r e  shall bc regular inspectioii 
and evnluatlon to determine the con- 
tinued ef€ective;less of the progra:-ri. 

(10) Persons should not be assigiicd 
tc! tasks requiring use of respirators u:l- 
less i t  has been determined tha t  ti1t-y 6;i. 
physically nbie to perform the  u'or 
use the equipment. T h e  local p1-1:~ 
shall deterrninc a h t  health anci pi: 
coriditions are per:incnt. Tne-rt?swrhto: 
urer's med.icl;i Status should be re,,.ieii ,xi 
periodically (for Instance. annuaiiy 1 .  

11 1 Approved or accepted rezp!raLoi- 
shall be used when thcy are  ~ v ~ i l a h ! t %  
The respirator furriisiicd s h i 1  p;oi.i<ic. 
Rdequate rec;i;iiatc.ry i;rG:eC:lc;i: z g a  
the particular hazflrd f o r  v;!:icP. I: il; 

tics. A l t h o u g h  rehpLrators listed L.5 tile 
U.S. 1lt.partrrient ~f Ag:iculture C S G I I ~ ! I I ~ ~ ?  



to be acceptable for protect im against 
Specified pesticides, the US. Department 
of tl1e Interior, Bureau of Mines, is the: 
agelicy now responsible for testing and  
approvjllg pest.icide respirators. 

( c )  SeZection of respirators. Proper 
..,election of respirators shall be made ac- 
cording to the  guidance of American 
National Standard Practices for  Respira- 
tory protection 288.2-1969. 

(d)  Air quulitv. (1) Compressed air, 
compressed oxygen, liquid rcir, and  liquid 
oxygen used for  respiration shall be Of 

high purity. Oxygen shall meet the re- 
quirements of tlie United States Pharma- 
copoeia for medical or breathing oxygen. 
Breathing s i r  shall meet a t  least the re- 
quirements of the specification for Grade 
12 bi.enthirig air as described. i n  C0.n- 
pressed Gas Assoclation Commodity 
Specification G-7.1-1966. Compressed 
oxypci: shall no t  be used in supplied-air 
I-espirators or in  open circuit self- 
contained breathing apparatus that have 
previously used compressed air. Oxygen 
must never be used with air  line 
respirators. 

12)  Breathing air  may be supplied to 
respirators f rom cylinders or air 
compressors. 

( i l  Cylinders shall be tested and main- 
tained in as prescribed ir. t,he Shipping 
Conta i im Specification Regulations of 
the Department ,of. Transportation (49  
CFR P a r t  175). 

( i i )  Thc  compressor' for  supplying air 
shall be eq*dpped with riecessm-y safety 
and  standby dellces. A breathing air- 
t.ype compressor shall be med.  Coniprtts- 
sors shall be constructed and situated 
so 8s to avoid entry of contaminated air 
into the system and  suitable in-line air 
purifying sorbent, beds and  filters in- 
stalled to further assure breathing air  
quality. A receiver of suficient capacity 
to enable the respirator wearer t o  escape 
from a contaminated atmosphere in 
event of compressor failure. and alarms 
to indicate compressor failure and over- 
heatlng shall be installed i n  the system. 
If an oil-lubricated compressor is used, 
i t  shall have a high-temperature or car-  
bon monoxide alarm. or both. Xf only a 
high-temperature alarm is used, the air  
from the compressor s h d l  be frequently 
tested for carbon mor,oxidc to insure 
t h a t  it meets the  specifications in  sub- 
paragraph (1 )  of t.his paragraph. 

( 3  J Air line couplings s!ial! be incom- 
patible with outlets for other gas sys- 
tems to prevent. inadvertent servicing of 
air line respirators with nonrespirable 
gases or oxygen. 

(4'1 Breathing gas containers shall be 
marked in accordance wit.h American 
National Standard Method of Marking 

,Postable Comprcsed Gas Con?pineis to 
Identify the Material Contained. 248.1- 
1954: Federal Specification BB-A-1034a. 
June 21. 1968, Air. Compressed for  
Breathing Purposes; or Interim Federal 
Specification GG-%00675b, April 27, 
1965. Breathing Apparatus, Self-con- 
t n i lied. 

l e :  L'>.c, 01 respirators.  (1) Standard 
;)LoCedUW.i. shall be developed ior respi- 
:':itor ti.\?. These s1:ol;ld include ali infor- 
n1a:ion :rnd guidance necessary for their 
pi'opcr selection, use. and care. Possible 
eniersency and routine uses of respira- 
tars should he anticipated a n d  planned 
for. 

1 ' 7 ' 1  The correct respirator shall Le 
s;:ecified for each job. The respirator 
!::I>? is usaally specified in  the  work pro- 
redures by a qualified ind~vidui-i i  supi'r- 
1 icing t.he respiratory protective program. 
T!ie individual issuing them shall be 
xdequstely inst,ructed to irtsl.ire t h a t  the 
c3:'rcct respirator is issued. Each rcspira- 
tor perinaiiently assigned to nn indi- 
vidual should be dumbly marked to in- 
dicate to whom it mas rtsigned. This 
mark  shall not irfiect the  rtspirator per- 
fonr'ance in  anp way. 'Eie date of i s u -  
ance shouid be recorded. 

(3)  tVritkri.procedures s!iall be pre- 
pared c0verir.g safe use of rcspiratcrs i n  
dangerous atmwsphercs t h a t  might bc 
encounkrsd in normal operations o r  in  
emergencies. Personnel shall be familiar 
wr-ith these procedarcs and t h e  available 
respirators. 

( i )  Xn areas where the wearer, with 
failure of the  respirator. could be ovrr- 
come by a toxic or oxygen-deficient 
atmosphere. a t  least one ad&tional m a n  
shall be present. Communicat.ions (visual, 
voice, or signal line) shall be maintained 
between b3th or all individuals present. 
Planning shall be such t h a t  one individ- 
ual will be unatfected by a n y  likely inci- 
dent  a n d  have the proper rescue equip- 
ment  to be able to assist t h e  other(s)  in 
case of ernergency. 

( i i )  When self-cont.ained breathing 
apparatus  01 hose inasks with blowers 
a re  used in atmospheres imrriediately 
dangrrous to lite or hcnlth. standby men 
must be present with su ikble  rescue 
equipmrnt. 

( i i i  I Persons using air line respirators 
in at.niosiA-ieres immediacely hazardous 
to life or health shall be equipped with 
safety harnesses and safety lines for lift- 
ing or removing persons i rom hazardous 
atmosp!ieres o r  other and equivalent 
provisions for the rescue of persons from 
l ixardous  atinosphcres shall be used. -4 
standby m a n  or men w i t h  suitable self- 
contained breathing 3pparat.w shall be 
a t  the nearest fresh air  base for einer- 
geilcy rescue. 

14)  Respirators protection is n o  bet- 
ter than the respirator in  use. even 
though i t  is worn conscientiously. Frc- 
quent. random inspections shall be con- 
ducted by a qualified individual to, as- 
sure tha t  respirators a re  properly se- 
lected. used, cleaned, a n d  maintained. 

( 5 )  Fbr safe use of any respirator, i t  
is essetit,ial t h a t  the user be properly in- 
structed in i t s  selection, use. a n d  main- 
tenance. Both supewij-crs a r d  w@rl&rs 
shall be so inktructed by competent per- 
sons. Training shall provide the  men an 
opport,unity to handle the  respirator. 
have it fitted pioperly, test its face-piece- 
to-fare seal. wear. i t  in. normal .a i r  .for 
a long familiarity .period, and,  finally, 
to :.'.:ear it. in a test atmosphere. 

t i )  Every respirator 'wearer shall re- 
ceive fitting instructions includin? dem- 
onstrations an4 przctice i n  how the res- 
pirator shcmlci .be worn. how to aaust  it .  
and how to determine i f  i t  fits properly. 
Respirators shall not. be worn when con- 
ditions pi'event :i good fsce seal. Such 
condiLions may be a groivth of beard, 
sideburns. 2 skull cap  that  projects under 
the  facepiece, or temple pieces on  glasses. 
Also. che ake:ice of one or bath denlure;j 
can serioilsly affect tlie fit of a facepiece. 
The  norker'r diligence in observing these 

fwtors shall be evaluated by periodic 
check. To assure proper prOtCCt:@R, the  
facepiece fit shall be checked bg the  
wearer eacii time he  puts o n  the rewim-  
tor. This may be done by follon.ing the 
manufacturer's facepiece fitting instruc- 
tions. 

Cii) Providing respiratory protection 
for individuals wearing corrective glasses 
is a serious probiem. A proper seal cannot  
til. established if the  temple b j r s  of eye 
glfises extend tlirough the  sealing edge 
of the full facepiece. As a t.enmora:g 
measure. glasses with short  ttrnple bars 
or without temple bars may be taped to 
the  wearer's liead. Wearing of contact 
lenses in contairiina ted a tmwpher6  with 
a respirat.or shzll not  be alloweci. Sys- 
tems hnve been developed for mounting 
corrective leilses inside full fsccpieces. 
When a u-orlrman tnust wear correciive 
lenses as par t  of the facepiece, the face- 
piece a n d  ierises shall be fitted by quali- 
fied individuals to provide good vision, 
cmnfort. and a gas-tight szal. 

i i i i )  If corrective spectacles or goggles 
are  required. th?y shall be r o r n  so as 
riot to affect the fit of the facepiece. 
Proper selection of equipment ~ . i 1 1  rnini- 
mjze or  avoid this problem. 

( f !  dfnintenar:ce and care of rcspim- 
tors. ( 1) A program for maintenance ar.d 
care  of respir?tors shall be a a v s t e d  to ' 

the  t 3 ~ e  of plant, working conliitions, 
and hazards invoired. ax5 shall include 
iiie following basic services: 

( 1 )  Ir~spectioii for defect& (including 
a leak check) ,  

( i i )  Clehning 2nd disinfecting, 
t i i i )  Repair. and  
i i v )  Storage 

~- 

rquipment  sha!l be p r o ~ s l y  maintained 
to retain i t s  original effectiveness. 

t2)  t i )  All respirators sha!i be in- 
s p x t e d  routinely before a n d  after each 
use. A respirator t h a t  is not  routinel>- 
w e d  bu t  is kept ready for emergencg 
use shall be inspected a f t e r  each *e 
and at least monthly to irssil~'e that  i t  is 
i n  satisfactory working condition. 

1 1 1  i Self -contained breathing appara-  
tus shall be inspected monthly. Air and  
o:-:ygen cylinders shall be fully charged 
accosdiiig to t h e  manufaciurer's instruc- 
t101i.5. It. shall be determined tha t  t.iie 
regulator and  warning devices function 
properly. 

( i l l )  Respiraror inspection shall in- 
clude a check of the tightness of con- 
nect.ions and the  condi i im of !!:e face- 
piece. headbands, valves. connecting 
tube. and. canisters. Rubber or elasbonier 
parts shall be insiiected for pliability 
and signs of deteriosation. Strr tching 
~ 1 1 d  -niani:)ulating i:ubber o r .  elan:cr!ner 
par ts  i v i t i i  a massaging nctioi? w i i i  kecp . ' 

tlicm pliable xnd flcsiblr. and inwe:-iL' 
tlli.:n from ink ing  a set during S L O I ' ? ~ ~ .  

( i i - 1  A record shall be kept of inspec- 
tion dates and findings for respiracors 
n1aintai;ied for emergency ucc. 

( 3 )  Routinely used respirxtors s!iLil 
br. co1:ected. c lemsd.  arid d i s in fec~cd  as 
freiiuentig a s  iiece+arg to i i i s u x  tn2.s 
proper protection IS provided for t h e  
Jyearer. Each worker should be brieied 
on t!ie clealiiIlg procedure and be fissured 
t h 8 t  he will R l W a y S  receive a clean and  
disinfected respirator. Such assurances 



_. . ' 

are  of greatest s ignif lcara  when respira- 
tors Rre not indlvidually assigned to 
workers. Respirators maintained for 
emergency use shali be cleaned and  dis- 
infected after each use. 

( 4 )  Replacement or repairs shall be 
done only by experienced persons with 
parts designed for t h e  respirator. No 
at tempt  shall be made to replace com- 
ponents or to make adjustment or re- 
pairs beyond the manufacturer's recom- 
mendations. Reducing or  a d m i s i o n  
Ialves or regulators shall be returned 
to the  manufacturer or  to a trained 
tecinlician for  adjustment or repair. 

(5) (1) After inspection, cieailing, 
0nd necessary repair. respirator3 sball 
be stored +a protect against dust. sun- 
light. heat, extreme cold, excessive 
nioisturc. or damxFii:g chemicals. Res- 
pirators placed a t  stations and  work 
B r a s  for emergency use should be 
quickly accessible at: ail times and 
should be stored i n  compartments built. 
foi the  purpose. The coni:)zrtments 
should be clearly marked. ROUtiIiClY 
used respirators. such as dust respira- 
tors, may be placed i n  plastic bags. lias- 
pirat.ors shocld not be stored in  such 
places as lockers or tool boxes u n I e j s  
they a re  in  carrying cases or cartons. 

(11). Respirators should be packed or 
stored so tha t  the  face;)iece and  eshala- '  
tion valve will rest in  a normal pa5sitiiin 
e n d  function %-ill not be impaired by 
the elastomer s?tting i,n an abnornial 
posi Lion. 

(iil) hutruct ions for proper storage 
of emergency resgirators. such as gas 
masks and  self-contained breathing 
apparatus, m e  found in  "use a n d  care" 
jnstructions usually mounted inside the  
carrying case lid. 

(g! ldcnlificnfion o j  gas mask ccnis- 
tcrs. (1) The primary means of identify- 
ing a gas mask canister shall be by niears 
of properly Forded labels. The secondary 
means of identifyir-p a gas mask canister 
shall be by a color code. 

(2).411 who issue or use gas masks fall- 
ing within the scope of this section shall 
see t h a t  all g&q mask canktcrs  purchased 
or used by- them are properly labeled nnd 
colored in nccordnnce a-i!t.. these reciuii-e- 
rnents before they are  placed in service 
and  t h a t  the  labels rind colors w e  pmp- 
erly malnt.aintd a t  all times tilereafter 
ur,til t h e  canisters !lave completely 
served their purpose. 

( 3 )  On each calx!jter shall appear in 
bold letters the foliorring: 

(1)- 
Canlstcr for . . . . . . . .. -. . . . . . . . . -. ._ . . _ _ _  

(Name for nLmospheric C 0 l l t : i ~ l l I l R l i t )  
or 

Type I': Gas Mask Cacilster 

l i i )  In addition. cscsentjally the  fol- 
' lowine; wording shall appear bencath the 
8pPrOpriat.e phrase on the ' carikter 
label: "For respiratory protection In at-  
mospheres containing not more tlran 
- - - - - -  Percent by volume of _ _ _ _ _ _ _ _ _ _ _ _  

(Name of atmosphcric contaminant) 
* 

(iii) All of t he  markings specified above snly in  atma :)h?res containing silfcs- 
shouid be p:ac.ed or, the  nio:jt co:ispicucus cierlt oxygen to suuport life (at. least 15  
surface or surfcces of the  cxiisf&r. percent by volume), since Ka5 maak 

(4)  Canisters !laving a s;:ecial !.:gh- cnnisteis a re  only designed to neutralize 
efficienc,y LlItcr for protection against or reniove contairiinnnts f rom the  air. 
mdionuc!ides and  other h;gh!y toxic par- (6 )  Each gas mask canister shall 'ne 
t i cda tes  shali be labt~led ulih a si;ite- pakt ,ed a dIs!inctive color or con?bin?- 
ment  of the  type aiid dcgrce of protec- tion of c.olors indicated in  Table 1-1. All 
tion afforded by the fiitcr. Tlie label colors used shall be such t h a t  they a r e  
shall be alT?xetl to  tlie neck end of. or to clearly identifiable by the  user' 2 n d  
t h e  gray strlge irtiich is arou:id a n d  near clearly distinguishable from one anothei.. 
the  top of, the  canister. Tlie degree of The  color coating used shall offer a h i g h  
prot.ectiori shall be marked 2 s  the per- degree of resistance to ch:~)p:ng. scalinc. 
cent of  pfi!ietr:it.ioil of tile canister by pee11:1g, bli~tcri!ig, iadiiig. and  thc erTwt.5 
a 0.3-mi~ron-t i i ; t re ter  dioctj-1 p!ithalate of the  ordinary atni0spl:crcs LO v:!lich 
(DOP) smoke a t  a fiow rxte of g j  liters they  n:ay be exposed under normal coil- 
per minute. and uw. App!.cpi~ - 

(5 )  Each canister shall 1;ave a .  ,abel c.c.ui-e sensitlye tape 
n a m i n g  t h a t  gas masks slioil;d be used may be used for the stript's. 

TABLE 1-1 

Atrrlosphrrir.  contorninants io  bc prutcclcd 
cgainst Cok>:.i: atsignsd' 

Acld gssea ________________._..____________ F'hitc. 
Hydrocyanic acld gas _ _ _ _  _ _  _. _ _  -. -. _ _  .___ IViil!e with $6 -1nc.l-i green strlpe conip:e!r:)- 

Chlorine gas _________._.___ .-. .___ ._.____ White a-lth $6-lnch yeilow 6trlpe coniple:e:g 

Grganlc vapors __.____.___ _.____._.....____ Elack. 
Amnion18 gas _____. _, _ _ _ _ _ .  .. .. .__._._-___ Green. 
Ac:d gases and ainmonia gas. ..._ _ ._~  _..___ Green wl1.h $ $ - < ~ i c h  wh!:e strlpe con:p!e!e!g 

Carbon nioncxlde ,--------.-.-- Blue. 
Acid Bases and organlc rapor6 ... . _.____.__ Ycliov. 
!3ydrocj-alllc acld gRS and cliloropicrili vapor- Tcllow wlth y2-li:ch blue stripe cor;p:elt iy 

Acld, gasc:.; orpanic vapors, find fimlilonia T3rou.u. , , 

gases. 
Radloactlve ma:erla!s. excep:I:iz tri:!xc and 

noble gascs. 
PaiticulRtes (du.?ts. fumes. mists. fogs, or Canistrr color for rciitnmlna!it. RS d?sir:ia:e< 

smokes) i n  ccxS1natlon w l t h  auy of the a b w e .  'xlth Ih-lrich Era? fi:rl,w co.??ple:e:y 
above gaws or  vapors. 

Al l  of the above etrnosphrri; coiiln~ni!x+!its ... Rei: W I t h  5j-lnch b?ay s r r i i s  corrpit.:e!y 

*Gray shal l  not be assig!ieci 3: !!ir :i?:tin coiur for a n n l s t e r  dcs!gnfxi to renloie hcici.5 nr 

X m i : :  Oratlge shall be w e d  8s E coiiip1c:e body. or strlpe color to  represcnf 

mound t h o  can!r,;cr n e a r  the bottom 

' Er0U::d t h e  canlhttr near :he %::om. 

around the  cnn:s:er near t t e  tx~:o:i:. 

arounc! t h e  can1s;cr near the  hot:on;. 

Purple  !.:dagenta). 

firound the can!ster near the  top. 

around the canlster near the  LOP. 

vapors. 

lccluded I n  t h ! s  tRble. T h e  usrr %]:I need to rrfer LO t h e  canister lnbel r,.c3 de!erri;!i?e :i'c 
degree of protec!Ion the  c?r.lster w'll  *'Fr:.:<. 

1910.135 Orcupitionnl hr:icl protw.  I tem Sf an i n  : d 
R u b b r r  inr,ul.it!nrr 7iclvt-s. .T6.6-'?57. 
;rti5;x-r Innttlng ;or use 35.7--1835 

tinn. 

Heimcts for the  proteatior, of h m k s  nf aJou,,d eiec:rlc ( H I S E ? I .  
occupnrional workei-x f rom 1i:lpnct Liid H , , P . l r B ~ L I S  
penetratian from fnlilnc find flyinr: ob- X.:bber irL?.dlnt!ng J F  4- 13711 
jects and  from limited i?iectric shock find 
b u r ~ l  shall meet the rcquiremer,~s clnd fcubi.er insulating hoods- J6 . ? - l cm 
specifications established ii'. Anicrictri 
National Standard S a f e t y  &=qu:!.ci)len& insu'atlr,g J6 '-'"' 
for Industrial Head Protection. Z39.1- Rubber Il isuiatlng JG.5-19C2. 
1969. sleeres. 
5 1910.136 ocrtipaliuiiia1 roctl p r c ~ l i  r- 5 1910.138 Effwlive dates. 

blankets. 

(Rlii65 8 .  

hose. (R1965 I .  

l ion.  ( 8 )  The pmvisjons of this Subpart I 
Safety-toe footwear for ernpk+scrs :ha]] beculne effective on August 27. 1971, 

shall meet the requirements and specl- except tilab: 
firations in American National S tand-  ( 1 )  hlY prohrfiion in any other sectior; 
a1.d for  Men's- Safety-Toe .Footv;ear, of t h b  s u b m r t  which c.on:~il)~s in  !t:.r.lf 8 
2 4.1. :-196 7,  . spccific effective d:iie or time, lini2t&Ltc:; 
g IgI(1.137 ~l~-~.~i~~~l ,,,.,,&,;,,. , I , . , ;  ,.'. *. shall become effective o'n such date or 

shall. apply in .fxcordance uitn such 
trical workers shall conform to the re- 
qulrcments estab!ished in tlie ??merIcan ( 2 )  If any s tandard in 41 CFR P a n  
National St.andards Institute Standards 50-204. other tntrri e nat iomi  C U I C ; C ~ S S U S  
RS specifled in the folloxing I i q t :  StfiJlddrd incorporated by reference in 

' Rubber protective equiprnent for elcc- limitation; and 



4 50-204 2ra) (1). LS or becomes ap- 
plicable at any tune to aw ern~19yment  
and place of emvloyment, by vir tue of 
the Wslsh-Healey Public Contracts Aut. 
or the  S e ~ c e  Contract Act of 1965, or the  
National Fsunuation on A r b  and Hu- 
mnmtles Act of 1965. a n y  cormwnd-ing 
established Federal s tahdard m t h s  Sub- 
part I which IS derived frorn 41 CFR Part 
50-304 shall a150 become effehve, and 
shall be applicsble to such employment 
and place of employment. on the  same 
date. 

. .  

3 1910.135, Soiircc" o f  ~ t ; i t i c I a r ( l s .  

S C C .  Source 
l910.132 _ _ _ _ _ _ _  4 1  CFR 50-204.7. 
1010.133(3) _ _ _ _  ANSI Z87.1-196C, Eye a:ld 

F n r c  Protwtion. 
1 S :  0.134 _ _ _ _ _ _  !.%SI 28q,Z-l9GD. S:!a.nclard 

1V:lcticc for I?espira?ory 
Pro: rct ion, 

1910.134 ANSI K13.1-1967. Indent i -  
'I'ah!e 1-1. flczt 10.1 o f  Gas niasli  

Czinistrr. 

1910.135 _ _ _ _ _ _  ASMI ZU9.l-iO69. Sa fe ty  
Require iiie n ts for  Iritl us- 
tr!al IIend Proiectlon 

.- 

1910.137 _ _ _ _ _ _  h 

erauons.  
§ 19 10.1 -10 S~;tntl;rrtlz orzari i / :> t i t>:><. 

Specific standRrds of t h c  fo:loli:ing oi- 
ganization lmve becn rcfermccd i i l  t i  ' 
part .  Copies of the  reftrc::ccti inateri: 
may be obtained fro:n the   is::^!^;: o r -  
ganization. 
Amerlcnn S n t i o n o i  S i n n d a r c L  I:: 

Broadway, S e w  Tork, ST 10016. 
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