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1. EXECUTIVE SUMMARY 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of a t e c h n i c a l  and economic. 

assessment  of a v a i l a b l e  a l t e r n a t i v e s  f o r  a s b e s t o s  abatement w i t h i n  

F a c i l i t y  20470 a t  t h e  Wright -Pa t te rson  A i r  Force  Base i n  Dayton, Ohio. 

The work was c a r r i e d  o u t  by t h e  Oak Ridge N a t i o n a l  Labora tory ,  a U.S. 

Department of Energy l a b o r a t o r y ,  f o r  t h e  U.S. Department of Defense 

(Do3) i n  s u p p o r t  of t h e  I n s t a l l a t i o n  R e s t o r a t i o n  Program (IRP). Each 

a l t e r n a t i v e  w a s  s c reened  on t h e  b a s i s  of t e c h n i c a l  f e a s i b i l i t y ,  environ- 

mental  impact ,  economics,  and f u l f i l l m e n t  of the IRP goa l s .  The f o u r  

a l t e r n a t i v e s  f o r  s tudy  were based on guidance from t h e  U.S. 

Environmental  P r o t e c t i o n  Agency (EPA) for c o n t r o l l i n g  a sbes tos -  

c o n t a i n i n g  m a t e r i a l s  (ACMs) i n  bu i ld ings .  The a l t e r n a t i v e s  are: 

A l t e r n a t i v e  1: E s t a b l i s h i n g  a s p e c i a l  o p e r a t i o n s  and maintenance 

program 

A l t e r n a t i v e  2 :  Enclosure  

A l t e r n a t i v e  3:  Encapsu la t ion  w i t h  s e a l a n t s  

A l t e r n a t i v e  4 :  Removal, d i s p o s a l ,  and replacement  

A l t e r n a t i v e  1 i s  des igned  t o  (1) c l e a n  up a s b e s t o s  f i b e r s  p rev ious ly  

r e l e a s e d ,  ( 2 )  p reven t  f u t u r e  r e l e a s e s  by minimizing t h e  d i s t u r b a n c e  o r  

damage of ACM, and ( 3 )  monitor  t h e  c o n d i t i o n  of t h e  ACM. This  program 

shou ld  c o n t i n u e  u n t i l  a l l  ACM i s  removed o r  t h e  b u i l d i n g  i s  demolished. 

Implementat ion of t h i s  a l t e r n a t i v e  w i l l  on ly  ensu re  b e t t e r  c o n t r o l  over  

t h e  environment t h a n  now e x i s t s .  A l t e r n a t i v e  2 would i n v o l v e  

c o n s t r u c t i n g  a n  a i r t i g h t  c e i l i n g  and w a l l s  around t h e  sprayed-on 

a s b e s t o s .  Bu i ld ing  b l u e p r i n t s  d e s i g n a t i n g  t h e  presence  of a s b e s t o s  

behind  t h e  e n c l o s u r e  would be main ta ined  t o  p r e v e r t  a c c i d e n t a l  f i b e r  

release dur ing  b u i l d i n g  repa i r  o r  demol i t i on ,  and s i g n s  would be pos ted  

t o  n o t e  t h a t  ACM i s  behind t h e  enc losu re .  A l t e r n a t i v e  3 would b ind  

t o g e t h e r  t h e  a s b e s t o s  f i b e r s  and o t h e r  material components t o  o f f e r  some 

r e s i s t a n c e  t o  damage from impact.  A l t e r n a t i v e  4 would remove t h e  ACMs, 

t r a n s p o r t  t h e  material  t o  a n  approved l a n d f i l l ,  and r e i n s u l a t e  t h e  con- 

ta inment  s h e l l  w i t h  a s b e s t o s - f r e e  material. Completion of t h i s  a l ter-  

n a t i v e  would e l i m i n a t e  t h e  need f o r  an Opera t ions  and Maintenance 

P r ogr am. 
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Each of t h e s e  a l t e r n a t i v e s  was a s s e s s e d  f o r  c a p a b i l i t y  t o  c o n t r o l  

t h e  release of a s b e s t o s  f i b e r s  w i t h i n  F a c i l i t y  20470. A l t e r n a t i v e s  1 

and 4 were determined t o  be a c c e p t a b l e ,  w h i l e  A l t e r n a t i v e s  2 and 3 were 

found t o  be unacceptable .  Because of t h e  h igh  f r i a b i l i t y  and t h e  

a p p a r e n t  de l amina t ion  of the ACM, e n c l o s u r e  ( A l t e r n a t i v e  2 )  i s  con- 

s i d e r e d  i n a p p r o p r i a t e  by EPA s t anda rds .  A l t e r n a t i v e  3 ( e n c a p s u l a t i o n  

w i t h  s e a l a n t s )  was found unaccep tab le  because of the EPA s t u d i e s  t h a t  

demonstrated t h a t  s e a l a n t s  should no t  be used when f r i a b l e  a s b e s t o s  

m a t e r i a l s  show evidence of poor cohesive s t r e n g t h  and e x t e n s i v e  damage. 

The environmental  and p u b l i c  h e a l t h  impact f o r  each a c c e p t a b l e  

a l t e r n a t i v e  w a s  eva lua ted .  These c o n s i d e r a t i o n s  f o c u s  l a r g e l y  on t h e  

h i g h l y  t o x i c  e f f e c t s  t h a t  a s b e s t o s  f i b e r s  have on t h e  human body. 

Because t h e r e  i s  no proven s a f e  l e v e l  f o r  a s b e s t o s  exposures ,  a t t e n t i o n  

shou ld  be g i v e n  t o  ma in ta in ing  a l l  human exposures  t o  as low as i s  

r easonab ly  achievable .  A l t e r n a t i v e  1 h a s  t h e  p o t e n t i a l  f o r  t h e  h i g h e s t  

environmental  impact of t h e  two a c c e p t a b l e  a l t e r n a t i v e s  because t h e  

a s b e s t o s  w i l l  remain i n  t h e  f a c i l i t y .  I n  A l t e r n a t i v e  4 ,  t h e  environmen- 

t a l  impacts  are  s h o r t  term and f o c u s  on t h e  removal of a s b e s t o s  from t h e  

f a c i l i t y .  The major i m p a c t s  f o r  A l t e r n a t i v e  4 a r e  waste d i s p o s a l ,  occu- 

p a t i o n a l  exposure,  and waste  t r a n s p o r t a t i o n .  

Economic assessment  of t h e  two a c c e p t a b l e  a l t e r n a t i v e s  was based on 

p a s t  expe r i ence  w i t h  s imilar  t a s k s  f o r  A l t e r n a t i v e  1. However, a c o s t  

estimate f o r  A l t e r n a t i v e  4 was no t  p o s s i b l e  wi thou t  an  o n - s i t e  i n s p e c -  

t i o n  by t h e  a s b e s t o s  c o n t r a c t o r .  For  A l t e r n a t i v e  4 ,  pre l imina ry  p r i c e  

ranges from c o n t r a c t o r s  v a r i e d  s i g n i f i c a n t l y .  Based on t h e  c o n d i t i o n s  

t h a t  ex i s t  w i t h i n  t h e  containment s h e l l  f o r  removing t h e  ACNs,  i t  i s  

e s t i m a t e d  t h a t  t h e  c o s t  w i l l  be  $ 5 0 / f t 2 ,  and t h e  r e s u l t i n g  e s t i m a t e d  

c o s t  i n  1988 d o l l a r s  f o r  A l t e r n a t i v e  4 i s  $900,000 w i t h  a 15% con- 

t i ngency .  Asbestos clean-up c o s t s  f o r  A l t e r n a t i v e  1 a r e  e s t i m a t e d  t o  be 

$34,500, based on 1988 d o l l a r s ,  and the a s s o c i a t e d  annua l  charge f o r  a n  

Opera t ions  and Maintenance Program i n  1988 d o l l a r s  i s  $7,500. A 15% 

cont ingency r a t e  h a s  been a p p l i e d  t o  t h e  c o s t s  of A l t e r n a t i v e  1. 
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2. TNTRODUCTION 

The purposes  of t h i s  s tudy  were (1) t o  make a p re l imina ry  

assessment  of t h e  s t a t u s  of ACMs w i t h i n  t h e  containment s h e l l  of 

F a c i l i t y  20470 a t  Wright -Pa t te rson  A i r  Force Base (WEPAFB) and ( 2 )  t o  

e v a l u a t e  o p t i o n s  t h a t  could be used t o  c o n t r o l  o r  eliminate a s b e s t o s  

exposure p e r t a i n i n g  t o  t h e  containment s h e l l .  The s tudy  was conducted 

by Oak Ridge N a t i o n a l  Labora tory  (ORNL), a U.S. Department of Energy 

Labora to ry ,  f o r  t h e  Uni ted  S t a t e s  A i r  Force (USAF) through t h e  Support  

C o n t r a c t o r  O f f i c e  (SCO) of t h e  Hazardous Waste Remedial Act ions  Program 

(HAZWRAP). The SCO i s  r e s p o n s i b l e  € o r  managing t h e  p r e p a r a t i o n  of t h e  

I n s t a l l a t i o n  R e s t o r a t i o n  Program documents f o r  t h e  USAF, 

F a c i l i t y  20470 was o r i g i n a l l y  b u i l t  t o  house a n u c l e a r  t es t  r e a c t o r  

w i t h  t h e  a s s o c i a t e d  exper imenta l  f a c i l i t i e s .  I n  1971, t h e  r e a c t o r  was 

d e a c t i v a t e d  and a l l  f u e l  was removed. S t r u c t u r a l  materials were 

entombed i n  c o n c r e t e ,  and t h e  sur rounding  a r e a s  were decontaminated. 

With t h e  passage of t i m e ,  i t  became apparent  t h a t  r e l a t i v e l y  ex tens ive  

maintenance was needed. Thus, a decommissioning o p t i o n  s t u d y 1  w a s  made 

by ORNL a t  t h e  r e q u e s t  of WPAFB, Based on t h e  results of t h i s  s tudy ,  a 

d i r e c t i v e 2  was i s s u e d  by t h e  USAF Terrestr ia l  Nuclear  Reac tor  S a f e t y  

Study Group (TNRSSG) t o  proceed wi th  t h e  d e t a i l e d  p lanning  and des ign  

f o r  opening t h e  entombment and removing t h e  r a d i o a c t i v e  m a t e r i a l s  f o r  

d i s p o s a l .  

A s  a n  i n t e r m e d i a t e  c o r r e c t i v e  a c t i o n ,  t h e  TNRSSG d i r e c t e d  t h e  C i v i l  

Engineer ing  Squadron of WPAFB t o  e s t a b l i s h  a n  i n t e r i m  p l a n  document f o r  

maintenance of F a c i l i t y  28470 c o n s i s t e n t  w i th  t h e  s e l e c t e d  decommission- 

i n g  opt ion .  The s tudy  of optFons a v a i l a b l e  t o  c o n t r o l  o r  e l i m i n a t e  

a s b e s t o s  exposure i s  only one segment of t h e  d i r e c t e d  i n t e r i m  main- 

t enance  plan. The remaining s t u d i e s  necessary  f o r  e s t a b l i s h i n g  an  

i n t e r i m  p l a n  f o r  maintenance are being conducted by t h e  C i v i l  

Engineer ing  Squadron of WPAFB. Completion of t h e s e  s t u d i e s  w i l l  r e s u l t  

i n  t h e  fo rmula t ion  of a n  i n t e r i m  maintenance p l a n  t o  be prepared by t h e  

C i v i l  Engineer ing  Squadron of WPAFB. 
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Asbestos f i b e r s  c r e a t e  concern because of t h e i r  p o t e n t i a l  t o  cause 

h e a l t h  e f f e c t s  when they  are  inha led .  Under s t a t i c  c o n d i t i o n s ,  ACMs 

t h a t  are  w e l l  encapsu la t ed  do n o t  release a s b e s t o s  f i b e r s  and t h e r e f o r e  

do no t  pose a d i r e c t  t h r e a t .  When ACMs are d i s t u r b e d  d u r i n g  rnain- 

t enance ,  r e p a i r ,  o r  r enova t ion ,  they may become a i r b o r n e ,  and i n  t h e s e  

s i t u a t i o n s ,  would be s u b j e c t  t o  v a r i o u s  r e g u l a t o r y  requirements.  

2.1 

1. 

2. 

REFERENCES 

S. M. Gibson, T e c h n i c a l  and Economic Assessment f o r  Decommissioning 
the A i r  Force Nuclear  Eng inee r ing  Cen te r ,  DOE/HWP-35, 
Wright-Pat terson A F B ,  Ohio, -August 3987. 

D i r e c t o r a t e  of Nuclear  S u r e t y ,  Ter res t r ia l  Nuclear  Reactor  Safety 
Study Group, S p e c i a l  Nuclear  Reac to r  S a f e t y  Study f o r  t h e  A i r  Force 
Nuclear Engineer ing Cen te r ,  USAF TNRSSG 87-2, September 1987. 



3 .  FACILITY DESCRIPTION 

F a c i l i t y  20470 i s  l o c a t e d  5 m i l e s  n o r t h e a s t  of t h e  c e n t e r  of t h e  

c i t y  of Dayton, Ohio, on t h e  WPAFB r e s e r v a t i o n .  The f a c i l i t y  s i t e ,  

shown i n  F igs .  3.1 and 3 . 2 ,  i s  l o c a t e d  i n  Area B ( c o n t r o l l e d  a c c e s s  

a r e a )  on t h e  h i l l s i d e ,  east  of and ove r look ing  t h e  i n a c t i v e  Wright F i e l d  

runways and t h e  A i r  Force museum. 

The f a c i l i t y  s e r v e s  as housing f o r  a 10-MW heterogeneous- type reac- 

t o r  and expe r imen ta l  f a c i l i t i e s  t h a t  were d e a c t i v a t e d  and entombed i n  

1971. The containment  s h e l l ,  of 9/16-in. s t e e l ,  is c y l i n d r i c a l ,  w i th  a 

h e m i s p h e r i c a l  top.  The c y l i n d e r  i s  about  8 2  f t  i n  d i ame te r  and about  

140 f t  i n  o v e r a l l  h e i g h t ,  w i t h  about  50 f t  be ing  below grade. A suppor t  

wing p a r t i a l l y  sur rounds  t h e  containment  bu i ld ing .  F igu res  3 . 3  through 

3.5 d e p i c t  t h e  r e a c t o r  systems,  containment  s h e l l ,  and suppor t  wing. 

The ACM, which i s  t h e  s u b j e c t  of t h i s  r e p o r t ,  i s  l o c a t e d  i n  t h e  conta in-  

ment b u i l d i n g  and s e r v e s  a s  i n s u l a t i o n  f o r  t h e  containment  s h e l l .  

The a s s i g n e d  c u s t o d i a n  of t h e  f a c i l i t y  i s  t h e  A i r  Force  I n s t i t u t e  

of Technology (AFIT). R e s p o n s i b i l i t y  f o r  s p e c i a l i z e d  areas or  f u n c t i o n s  

w i t h i n  t h e  f a c i l i t y  is under  t h e  j u r i s d i c t i o n  of v a r i o u s  d i s c i p l i n e s ,  

i n c l u d i n g  t h e  Base R a d i o l o g i c a l  Hazards Committee, Base Medical S e r v i c e ,  

and Base C i v i l  Engineer ing.  The Base C i v i l  Engineer ing  has  respon- 

s i b i l i t y  f o r  a s b e s t o s  abatement.  

The AFIT occup ies  t h e  b u i l d i n g  space  a d j a c e n t  t o  t h e  containment  

s h e l l  and,  on occas ion ,  performs exper iments  w i t h i n  t h e  containment  

s h e l l .  More r e c e n t l y ,  t h e  h o t - c e l l  complex a d j a c e n t  t o  t h e  containment  

s h e l l  w a s  used f o r  packaging r a d i o a c t i v e  waste. 
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4 .  INDUSTRIAL HYGIENE SURVEY OF ASBESTOS-CONTAINING MATERIAL 

The ACM i n  F a c i l i t y  20470 was a s ses sed  f o r  i t s  c u r r e n t  c o n d i t i o n  as 

w e l l  as i t s  p o t e n t i a l  f o r  f u t u r e  d i s t u r b a n c e ,  damage, o r  erosFon. 

F a c t o r s  used t o  e v a l u a t e  t h e  c u r r e n t  c o n d i t i o n  inc luded  ev idence  of (1) 

d e t e r i o r a t i o n  o r  de l amina t ion  from t h e  unde r ly ing  s u r f a c e ,  ( 2 )  p h y s i c a l  

damage, and ( 3 )  wate r  damage. The p o t e n t i a l  € o r  f u t u r e  d i s t u r b a n c e ,  

damage, o r  e r o s i o n  of ACM w a s  eva lua ted  by observ ing  (1) t h e  proximity 

of ACM t o  a n  a i r  plenum o r  a d i r e c t  airstream; (2 )  t h e  v i s i b i l i t y ,  

a c c e s s i b i l i t y ,  and degree  of a c t i v i t y  (a i r  movement, v i b r a t i o n ,  movement 

of b u i l d i n g  occupants ,  etc. 1; and ( 3 )  t h e  change i n  b u i l d i n g  use. Bulk 

samples  of t h e  material were t aken  t o  i d e n t i f y  and determine t h e  percent -  

age of a s b e s t o s  p re sen t .  A i r  monitor ing was conducted t o  assess 

a s b e s t o s  f i b e r  release i n  t h e  a i r ;  however, q u a n t i t a t i v e  a i r  moni tor ing  

only  measures c u r r e n t  c o n d i t i o n s  and provides  no in fo rma t ion  concerning 

f i b e r  release p o t e n t i a l  and f u t u r e  a i r  l e v e l s .  

4 .  1 VISUAL INSPECTION 

The i n t e r i o r  of t h e  containment s h e l l  w a l l  f o r  F a c i l i t y  20470 is 

i n s u l a t e d  w i t h  sprayed-on ACM, as d e p i c t e d  i n  Fig.  4.1. Thus, a l l  of 

t h e  ACM i s  exposed t o  t h e  i n t e r i o r  environment. Random measurements as 

t o  t h e  t h i c k n e s s  of t h e  m a t e r i a l  averaged from 1.25 t o  1.5 in .  R e s u l t s  

of t h e  v i s u a l  i n s p e c t i o n  r evea led  f r i a b l e  ACM wi th  moderate d e t e r i o r a -  

t i o n  o r  de l amina t ion  throughout  t h e  containment s h e l l .  Severe material 

d i s t u r b a n c e  w a s  noted on t h e  northwest  wal ls  and i n  t h e  v i c i n i t y  of  t h e  

catwalk and ladder .  Ankle-deep a sbes tos -con ta in ing  d e b r i s  w a s  found i n  

t h e  catwalk area. P h y s i c a l  damage t o  t h e  ACM w a s  observed as i n d i c a t e d  

i n  Photographs 1 and 3 (Appendix A) .  I n  Photograph 1, damage i s  noted 

a long  t h e  v e r t i c a l  p i p e ;  and Photograph 3 d e p i c t s  t h e  impression of a 

shoe. A l l  t h i s  damage w a s  probably i n f l i c t e d  du r ing  r o u t i n e  maintenance 

procedures .  Widespread d e b r i s  is i l l u s t r a t e d  i n  Photograph 4 (Appendix 

A)  
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I n  a d d i t i o n  t o  t h e  sprayed-on ACM, i t  w a s  noted t h a t  t h e  low- 

p r e s s u r e  steam l i n e s  were i n s u l a t e d  w i t h  ACM. Damage t o  t h e  p ipe  insu-  

l a t i o n  cove r ing ,  observed nea r  t h e  h e a t i n g  u n i t s ,  caused f r i a b l e  

a s b e s t o s  t o  be exposed i n  t h e  v i c i n i t y  of t h e  h e a t e r  (see Appendix A ,  

Photograph 5).  No o t h e r  s i g n i f i c a n t  damage t o  t h e  p i p e  i n s u l a t i o n  w a s  

noted. 

4.2 BULK SAMPLING 

Bulk samples  of ACM were t aken  t o  i d e n t i f y  and de termine  t h e  per- 

cen tage  of a s b e s t o s  present .  These samples  were r e p r e s e n t a t i v e  of t h e  

f r i a b l e  i n s u l a t i o n  on t h e  containment s h e l l  i n t e r i o r  and d e b r i a  t h a t  was 

l o c a t e d  w i t h i n  t h e  containment s h e l l .  A bulk sample  was a l s o  t aken  from 

t h e  exposed f r i a b l e  p i p e  i n s u l a t i o n ,  Analys is  of t h e  samples  c:onfirmed 

t h e  presence  of 5 t o  20% asbes tos ,  The a s b e s t o s  i n  t h e  bulk samples was 

i d e n t i f i e d  as c h r y s o t i l e ,  excep t  i n  t h e  case of t h e  f r i a b l e  p i p e  i n s u l a -  

t i o n ;  t h e  l a t te r  was i d e n t i f i e d  as t h e  more hazardous type ,  amosite.  

F igu res  4.2 and 4 . 3  i l l u s t r a t e  samples of t h e  a s b e s t o s  f i b e r s ,  u s ing  

p o l a r i z i n g  l i g h t  microscopy, F igu re  4.2 d e p i c t s  amosi te  a s b e s t o s  t aken  

from t h e  f r i a b l e  p i p e  i n s u l a t i o n ,  and Fig ,  4 . 3  i s  r e p r e s e n t a t i v e  of 

c h r y s o t i l e  a s b e s t o s  found on t h e  containment s h e l l  and w i t h i n  t h e  con- 

t ainment s h e l l  area. 

The bulk samples  were a l s o  ana lyzed  f o r  t h e  presence  of radioac-  

t i v i t y ;  t h e  r e s u l t s  are shown i n  Appendix A. The Nuclear  Regula tory  

Commission was con tac t ed  f o r  a s s i s t a n c e  i n  de te rmining  t h e  s i g n i f i c a n c e  

of t h e  l e v e l  of r a d i o a c t i v i t y  present .  The h i g h e s t  l e v e l  of a lpha  

a c t i v i t y  e x h i b i t e d  i n  t h e  bulk samples is  i n d i c a t i v e  of Type A nuc lea r  

waste, To f u l l y  d e s c r i b e  t h e  beta/gamma a c t i v i t y ,  a d e s i g n a t i o n  as t o  

t h e  predominant sou rce  r a d i o n u c l i d e  would be necessary .  Th i s  t a s k  is  

beyond t h e  scope of t h e  p r e s e n t  s tudy .  

4.3 AIR SAMPLING 

A i r  moni tor ing  w a s  conducted by t a k i n g  s a m p l e s  a t  v a r i o u s  l o c a t i o n s  

b o t h  w i t h i n  and o u t s i d e  t h e  containment s h e l l .  These samples ,  which are  

c l a s s i f i e d  as s t a t i c  a i r  samples ,  were c o l l e c t e d  under  c o n d i t i o n s  of 



RBO-5 (1.550 C a r g i l l e ,  e) ,  Mag: lOOX RBO-5 (1.550 C a r g i l l e ,  01, Mag: loox 
c 
f- 

~ ~~ ~~ ~ ~ ~~~ ~ ~ 

RBO-5 (1.680 C a r g i l l e ,  e), Mag: lOOX RBO-5 (1.680 C a r g i l l e ,  01, Mag: 1OOX 

Fig. 4.2. Amosite a sbes tos .  The f i b e r s  show a r e f r a c t i v e  index  of approximately 1.680 and 
d i s p e r s i o n  s t a i n i n g  colors of blue and yellow. 
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RBO-7 (1.550 Carg i l l e ,  e) ,  Mag: l O O X  

RBO-7 (1.550 Carg i l l e ,  01, Mag: lOOX 

Fig. 4 . 3 .  Chrysoti le  asbestos .  The f i b e r s  a l l  show re frac t ive  
ind ices  of approximately 1.550 and dispers ion s ta in ing  co lors  of 
magenta and blue. 
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minimal a c t i v i t y .  An obvious cr i t ic ism of t h i s  t echn ique  is  t h a t  i t  

measures c u r r e n t  c o n d i t i o n s  bu t  p rov ides  no i n f o r m a t i o n  about  f i b e r  

release p o t e n t i a l  and f u t u r e  a i r  l e v e l s .  A n a l y t i c a l  r e s u l t s  i n d i c a t e d  

l e v e l s  t h a t  were w e l l  below t h e  p r e s e n t  o c c u p a t i o n a l  exposure l i m i t  of 

0.2 f i b e r  p e r  c m 3  of a i r  i n  a n  8-h work per iod.  However, based on t h e  

v i s u a l  i n s p e c t i o n  r e s u l t s ,  employees performing work w i t h i n  the contain-  

ment s h e l l  could be s u b j e c t e d  t o  s i g n i f i c a n t  a i r b o r n e  a s b e s t o s  expo- 

s u r e s .  For  example, a c t i v i t i e s  such as  c l e a n i n g  of f l o o r s ,  equipment 

maintenance, and cl imbing t o  o r  walking w i t h i n  t h e  catwalk a r e a  could 

produce a i r b o r n e  exposure t o  a s b e s t o s  f i b e r s .  

4 . 4  CONCLUSIONS FROM INDUSTRIAL HYGIENE SURVEY 

Immediate a c t i o n  should be t aken  t o  c l e a n  up a s b e s t o s  d e b r i s  on t h e  

f l o o r ,  l a d d e r ,  ca twa lk ,  and l edges  i n  t h e  containment area. Th i s  work 

shou ld  be conducted by i n d i v i d u a l s  who are medical ly  approved, t r a i n e d ,  

and p r o t e c t e d  as  r e q u i r e d  by Occupat ional  H e a l t h  and S a f e t y  Admin i s t r a t ion  

(OSHA) r e g u l a t i o n s ,  according t o  T i t l e  29,  Code of F e d e r a l  Regu la t ions ,  

P a r t  1926.58. 

F u t u r e  work, such as maintenance and i n s p e c t i o n  a c t i v i t i e s ,  should 

be  performed by t r a i n e d  and p r o t e c t e d  workers. A d d i t i o n a l l y ,  p e r i o d i c  

monitor ing of t h i s  f a c i l i t y  should be conducted t o  determine t h e  degree 

of de l amina t ion  of a s b e s t o s  i n s u l a t i o n  and t o  e v a l u a t e  a i r b o r n e  a s b e s t o s  

l e v e  Is. 

A t  t h e  t i m e  of t h i s  e v a l u a t i o n ,  no s i g n i f i c a n t  a s b e s t o s  f i b e r  

l e v e l s  were d e t e c t e d ,  b u t  t h e  f a c t o r s  t h a t  can l e a d  t o  a i r b o r n e  f i b e r  

l e v e l s  are  p r e s e n t  and t h e  p o t e n t i a l  f o r  e x c e s s i v e  a i r  l e v e l s  i n  t h e  

containment area does e x i s t .  

h formal  Opera t ions  and Maintenance Program f o r  c o n t r o l l i n g  occupa- 

t i o n a l  exposures  shou ld  be i n s t i t u t e d  u n t i l  more permanent c o n t r o l  

measures can be enacted.  The e n c l o s u r e  o r  e n c a p s u l a t i o n  of t h e  f r i a b l e  

sprayed-on i n s u l a t i o n  would no t  be a p p l i c a b l e  t o  t h e  e x i s t i n g  material 

t h a t  i s  on t h e  s t e e l  containment s h e l l  because of t h e  h igh  f r i a b i l i t y ,  

t h e  dep th  of t h e  i n s u l a t i o n  (1.5 i n . ) ,  and t h e  f a c t  t h a t  t h e  i n s u l a t i o n  

i s  undergoing delaminat ion.  However, e n c l o s u r e  or e n c a p s u l a t i o n  can be 

used t o  c o n t r o l  t h e  r i s k  posed by t h e  broken p ipe  cove r ing  t h a t  exposes 

f r i a b l e  materials. 
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While an effective Operations and Maintenance Program can ensure 

that adequate occupational protection is achieved, the recommended 

control measure is removal of the asbestos-containing insulation. The 

high exposure rating indicates that a significant ongoing risk is pre- 

sent to thase entering the containment area. 
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5 .  ALTERNATIVES 

The a l t e r n a t i v e s  d e s c r i b e d  below are based on guidance from t h e  

EPA f o r  c o n t r o l l i n g  ACMs i n  bu i ld ings ,  They inc lude :  

A l t e r n a t i v e  1: E s t a b l i s h i n g  a s p e c i a l  o p e r a t i o n s  and na in tenance  

program 

A l t e r n a t i v e  2: Enc losu re  

A l t e r n a t i v e  3: Encapsu la t ion  w i t h  s e a l a n t s  

A l t e r n a t i v e  4 :  Removal, d i s p o s a l ,  and replacement  

Each of t h e s e  a l t e r n a t i v e s  was a s s e s s e d  f o r  c a p a b i l i t y  t o  c o n t r o l  t h e  

release of a s b e s t o s  f i b e r s  w i t h i n  F a c i l i t y  20470. A l t e r n a t i v e s  1 and 4 

were de termined  t o  be a c c e p t a b l e ,  w h i l e  a l t e r n a t i v e s  2 and 3 were found 

t o  be unacceptab le .  

5.1 ACCEPTABLE ALTERNATIVES 

A l t e r n a t i v e  1 is des igned  t o  (1)  c l e a n  up a s b e s t o s  f i b e r s  p re -  

v i o u s l y  r e l e a s e d ,  ( 2 )  p reven t  f u t u r e  releases by minimizing t h e  d i s t u r -  

bance o r  damage of ACM, and ( 3 )  moni tor  t h e  c o n d i t i o n  of t h e  ACM. This  

program shou ld  c o n t i n u e  u n t i l  a l l  ACM i s  removed o r  t h e  b u i l d i n g  i s  

demolished. A l t e r n a t i v e  4 c o n s i s t s  of removing t h e  ACN and t r a n s p o r t i n g  

i t  t o  a n  approved l a n d f i l l .  The containment  s h e l l  would t h e n  be r e in -  

s u l a t e d  w i t h  a s b e s t o s - f r e e  materials. 

5.1.1 A l t e r n a t i v e  1: E s t a b l i s h i n g  a S p e c i a l  Opera t ions  and Maintenance 
Program 

The a s b e s t o s  t h a t  i s  sprayed  on t h e  i n t e r i o r  wall of t h e  conta in-  

ment s h e l l  of F a c i l i t y  20470 w a s  determined t o  be f r i a b l e .  The f i b e r s  

of f r i a b l e  material are s lowly  r e l e a s e d  as t h e  m a t e r i a l  ages. According 

t o  t h e  EPA, s e v e r a l  s t e p s  should  be t a k e n  t o  reduce t h e  l e v e l  of 

r e l e a s e d  f i b e r s  and t o  guard a g a i n s t  d i s t u r b i n g  o r  damaging t h e  ACM. 

These s t e p s  a r e  d i s c u s s e d  i n  t h e  paragraphs  t h a t  fo l low.  
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5.1.1.1 Documentation, Educat ion,  and T r a i n i n g  

The Opera t ions  and Maintenance Program Coordinator* should ( 1 )  

r e c o r d  t h e  e x a c t  l o c a t i o n  of ACM on b u i l d i n g  documents; ( 2 )  inform 

b u i l d i n g  occupan t s ,  as we l l  as maintenance and c u s t o d i a l  workers,  about  

t h e  l o c a t i o n  of ACM and c a u t i o n  them a g a i n s t  d i s t u r b i n g  or damaging i t ,  

( 3 )  r e q u i r e  a l l  maintenance and c u s t o d i a l  pe r sonne l  t o  wear a ha l f -€ace  

r e s p i r a t o r  w i t h  d i s p o s a b l e  h i g h - e f f i c i e n c y ,  p a r t i c u l a t e ,  c a r t r i d g e  

f i l t e r s ,  o r  b e t t e r ,  d u r i n g  t h e  i n i t i a l  c l e a n i n g  or  whenever they may 

come i n  c o n t a c t  w i t h  ACM; and ( 4 )  t r a i n  c u s t o d i a l  workers as r e q u i r e d  by 

OSHA R e g u l a t i o n s  (Appendix E ) .  

5.1.1.2 I n i t i a l  Cleaning 

The c u s t o d i a l  s t a f f  should perform t h e  fo l lowing  t a s k s :  

1. Vacuum a l l  areas c o n t a i n i n g  l o o s e  ACM d e b r i s  u s i n g  a High 

E f f i c i e n c y  P a r t i c u l a t e  A i r  (HEPA)-filtered vacuum c l e a n e r .  Spray 

t h e  vacuum c l e a n e r  bags w i t h  wa te r  b e f o r e  removal and d i s c a r d  them 

i n  s e a l e d  p l a s t i c  bags acco rd ing  t o  EPA r e g u l a t i o n s  f o r  removal and 

d i s p o s a l  of a s b e s t o s .  D i sca rd  vacuum f i l t e r s  i n  a s imi l a r  manner. 

2. Clean a l l  f l o o r s  w i t h i n  t h e  containment s h e l l  w i t h  w e t  mops. Wipe 

l e d g e s ,  equipment,  e tc . ,  w i t h  damp c l o t h s .  D i sca rd  c l o t h s  and 

mopheads i n  s e a l e d  p l a s t i c  bags acco rd ing  t o  EPA r e g u l a t i o n s  € o r  

t h e  d i s p o s a l  of a s b e s t o s  waste. 

5.1.1.3 Monthly Cleaning 

The c u s t o d i a l  s t a f f  should perform t h e  same t a s k s  l i s t e d  i n  Sec t .  

5.1.1.2. 

5.1.1.4 B u i l d i n g  Maintenance 

The Opera t ions  and Maintenance Program Manager* should ensu re  t h a t  

t h e  recommended p rocedures  and s a f e t y  p r e c a u t i o n s  w i l l  be fol lowed 

b e f o r e  a u t h o r i z i n g  any c o n s t r u c t i o n  and maintenance work t h a t  i nvo lves  

s u r f  ac ing  ACEI. I n  p a r t i c u l a r ,  containment b a r r i e r s  should be e r e c t e d  

around t h e  work area,  and workers should wear c o v e r a l l s  as w e l l  as 

r e s p i r a t o r s .  

*EPA-designated t i t l e .  I 



2 1  

The maintenance s t a f f  should:  

1. Clear a l l  c o n s t r u c t i o n ,  renovat ion ,  maintenance,  or equipment 

r e p a i r  work w i t h  t h e  Opera t ions  and Maintenance Program Coordina tor  

i n  advance. 

2. Avoid p a t c h i n g  o r  r e p a i r i n g  any damaged s u r f a c i n g  ACM u n t i l  i t  has  

been a s s e s s e d  by t h e  a s b e s t o s  program manager. 

3. Mist t h e  f i l t e r s  l e a d i n g  t o  t h e  exhaus t  s t a c k  as t h e  f i l t e r s  are 

removed. P l a c e  t h e  f i l t e r s  i n  p l a s t i c  bags and d i s p o s e  of them 

a c c o r d i n g  t o  EPA r e g u l a t i o n s .  

5.1.1.5 P e r i o d i c  I n s p e c t i o n  

P e r i o d i c  i n s p e c t i o n  of t h e  b u i l d i n g  shou ld  be performed by t h e  

b u i l d i n g  i n s p e c t o r s  t o  check a l l  ACM m a t e r i a l s  f o r  damage o r  d e t e r i o r a -  

t i o n  a t  l e a s t  twice a y e a r ,  and a r e p o r t  of t h e i r  f i n d i n g s  should  be 

submi t t ed  t o  t h e  Opera t ions  and Maintenance Program Manager. The cus to-  

d i a l  and maintenance s t a f f  should  i n f o r m  t h e  Opera t ions  and Maintenance 

Program Manager when damage t o  ACM i s  observed o r  when d e b r i s  i s  c leaned  

up. The b u i l d i n g  i n s p e c t o r s  should  i n v e s t i g a t e  t h e  s o u r c e  of d e b r i s  

found by t h e  s t a f f .  

5.1 . I .  6 M i  s c e 1 1 a neou s 

A l l  damaged p i p e  i n s u l a t i o n  should  be r e p a i r e d  by u s i n g  non- 

a s b e s t o s  p l a s t e r i n g .  Fol lowing t h i s  r e p a i r ,  t h e  Opera t ions  and 

Maintenance Program f o r  p ipe  i n s u l a t e d  w i t h  a s b e s t o s  w i l l  be t h e  same as 

t h a t  f o r  sprayed-on ACM. 

5.1.2 A l t e r n a t i v e  4 :  Removal, Disposa l ,  and Replacement 

A l t e r n a t i v e  4 w i l l  remove t h e  ACM, t r a n s p o r t  t h e  P la t e r i a l  t o  a n  

approved l a n d f i l l ,  and r e i n s u l a t e  t h e  containment  s h e l l  w i t h  a sbes tos -  

f r e e  material. Completion of t h i s  a l t e r n a t i v e  w i l l  e l i m i n a t e  t h e  need 

f o r  a n  Opera t ions  and Maintenance Program. The removal, d i s p o s a l ,  and 

rep lacement  t a s k s  w i l l  be performed by a n  o u t s i d e  c o n t r a c t o r .  Well- 

des igned ,  d e t a i l e d  c o n t r a c t  s p e c i f i c a t i o n s  are necessa ry  t o  p rov ide  

o v e r a l l  gu idance  f o r  t h e  abatement p r o j e c t .  An example of recommended 
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c o n t r a c t  s p e c i f i c a t i o n s  f o r  a s b e s t o s  abatement p r o j e c t s  i s  i l l u s t r a t e d  

i n  Appendix B. However, s p e c i f i c a t i o n s  must always be developed f o r  

each  i n d i v i d u a l  p r o j e c t  s i n c e  abatement p r o j e c t s  are  r a r e l y  i d e n t i c a l .  

The s t a t e  of Ohio has  s p e c i a l  requi rements ,  i n  a d d i t i o n  t o  t h o s e  of OSHA 

and EPA, which must be observed, These requi rements  a r e  p re sen ted  i n  

Appendix C. 

Before  t h e  c o n t r a c t  s p e c i f i c a t i o n s  can be w r i t t e n ,  i t  w i l l  be 

necessa ry  t o  de te rmine  whether  t h e  abatement p r o j e c t  w i l l  be performed 

by w e t  removal o r  d r y  removal. The c u r r e n t  decommissioning p l a n  f o r  

F a c i l i t y  20470 f o r b i d s  t h e  u s e  of wa te r  w i t h i n  t h e  containment s h e l l  due 

t o  t h e  entombed r a d i o a c t i v e  components. However, i f  a d e c i s i o n  i s  made 

t o  u s e  dry  removal,  s p e c i a l  permiss ion  must be g ran ted  by t h e  EPA. 

5.2 UNACCEPTABLE ALTERNATIVES 

A l t e r n a t i v e s  2 and 3 a t e  unacceptable .  A l t e r n a t i v e  2 would invo lve  

c o n s t r u c t i n g  a n  a i r t i g h t  c e i l i n g  and w a l l s  around t h e  sprayed-on 

a s b e s t o s .  Bu i ld ing  b l u e p r i n t s  d e s i g n a t i n g  t h e  presence  of a s b e s t o s  

behind t h e  e n c l o s u r e  would be maintained t o  prevent  a c c i d e n t a l  f i b e r  

release d u r i n g  b u i l d i n g  r e p a i r  o r  demol i t i on ,  and s i g n s  would be pos ted  

t o  n o t e  t h a t  ACN i s  behind t h e  enc losure .  A l t e r n a t i v e  3 would bind 

t o g e t h e r  t h e  a s b e s t o s  f i b e r s  and o t h e r  m a t e r i a l  components t o  o f f e r  same 

r e s i s t a n c e  t o  damage from impact. The c o n d i t i o n s  t h a t  p reven t  t h e s e  

a l t e r n a t i v e s  from be ing  f e a s i b l e  are  d i s c u s s e d  i n  Sec t s .  5.2.1 and 

5.2.2. 

5.2.1 A l t e r n a t i v e  2: Enclosure  

Because of t h e  h igh  f r i a b i l i t y ,  t h e  s i g n i f i c a n t  t h i c k n e s s  of t h e  

i n s u l a t i o n  (-1.5 i n . ) ,  and t h e  appa ren t  de l amina t ion  of t h e  ACM, enclo-  

s u r e  was n o t  cons ide red  a f a v o r a b l e  a l t e r n a t i v e .  Enclosure  i s  con- 

s i d e r e d  i n a p p r o p r i a t e  by EPA s t anda rds  when t h e  ACM i s  damaged o r  

d e t e r i o r a t i n g ,  

5.2.2 A l t e r n a t i v e  3: Encapsu la t ion  w i t h  S e a l a n t s  

Encapsu la t ion  w i t h  s e a l a n t s  has  been e v a l u a t e d  by t h e  EPA' t o  

de te rmine  t h e i r  e f f e c t i v e n e s s  i n  c o n t r o l l i n g  t h e  r e l e a s e  of a s b e s t o s  

f i b e r s .  When a p p l i e d  c o r r e c t l y  and under  t h e  proper  c o n d i t i o n s ,  
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s e a l a n t s  can  be very  e f f e c t i v e  i n  c o n t r o l l i n g  a i r b o r n e  a s b e s t o s  release 

and can  a l s o  p r o t e c t  a g a i n s t  p h y s i c a l  impact.  However, r e s u l t s  of t h e s e  

s t u d i e s  showed t h a t  s e a l a n t s  should  no t  be employed when f r i a b l e  

a s b e s t o s  materials show evidence  of poor cohes ive  s t r e n g t h  and e x t e n s i v e  

damage (e ,g . ,  material hanging loose ) .  Furthermore,  t h e  a p p l i c a t i o n  of 

s e a l a n t s  t o  f r i a b l e  a s b e s t o s  should  be cons ide red  very c a r e f u l l y  because 

t h e  a d d i t i o n a l  welght  oE a s e a l a n t  and v i b r a t i o n  w i t h i n  t h e  b u i l d i n g  may 

c a u s e  cohes ive  f a i l u r e .  For t h e s e  reasons, A l t e r n a t i v e  3 was unaccept- 

ab le .  

5.3 REFERENCE 
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Asbestos-Containing Materials i n  Bu i ld ings ,  B a r t e l l e  Columbus 
L a b o r a t o r i e s ,  Columbus, Ohio, i n  p repa ra t ion .  
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6 .  EVALUATION OF ACCEPTfWLE ALTERNATIVES 

The f o l l o w i n g  d i s c u s s i o n  summarizes t h e  e s t i m a t e d  c o s t s  f o r  each  

a c c e p t a b l e  a l t e r n a t i v e ,  t h e  envi ronmenta l  and p u b l i c  h e a l t h  a s ses smen t s ,  

and t h e  p r i n c i p a l  r e g u l a t o r y  requi rements .  The c o s t  of implementing 

each  a s b e s t o s  c o n t r o l  a l t e r n a t i v e  i n c l u d e s  compliance w i t h  t h e  guide- 

l i n e s  s e t  by t h e  v a r i o u s  r e g u l a t o r y  bodies.  These g u i d e l i n e s  set s t a n -  

d a r d s  f o r  p r o t e c t i n g  t h e  environment,  t h e  g e n e r a l  p u b l i c ,  and o n - s i t e  

workers from exposure  t o  a i r b o r n e  a sbes tos .  

6.1 COST AP?ALYSZS 

6.1.1 A l t e r n a t i v e  1: E s t a b l i s h i n g  a S p e c i a l  Opera t ions  and Maintenance 

P r  oeram 

T h i s  a l t e r n a t i v e  i n c l u d e s  t h e  t a s k s  necessa ry  t o  (1) c l e a n  up 

a s b e s t o s  f i b e r s  p r e v i o u s l y  r e l e a s e d ,  ( 2 )  p reven t  f u t u r e  release by mini- 

mizing ACM d i s t u r b a n c e  o r  damage, and ( 3 )  moni tor  t h e  c o n d i t i o n  of t h e  

ACMs. A s p e c i a l  Opera t ions  and Maintenance Program would be e s t a b l i s h e d  

and would remain i n  e f f e c t  u n t i l  a l l  ACM has  been removed. 

A summary of e s t i m a t e d  c o s t s  a s s o c i a t e d  w i t h  A l t e r n a t i v e  1 i s  g iven  

i n  Table  6.1. The c o s t  a s s o c i a t e d  w i t h  t h e  i n i t i a l  c o n t r o l  of a s b e s t o s  

i s  a one-time charge;  t h e  c o s t s  t h e r e a f t e r  a r e  i n c u r r e d  from an a c t i v e  

Opera t ions  and Maintenance Program. The e s t i m a t e d  c o s t  i n  1988 d o l l a r s  

f o r  c l eanup  of t h e  a s b e s t o s  d e b r i s  and repair  of damaged p ipe  i n s u l a t i o n  

w i t h i n  t h e  f a c i l i t y  i s  $ 3 4 , 5 0 0 ,  which i n c l u d e s  a 15% cont ingency  fee. 

A c o n t i n u i n g  Opera t ions  and Maintenance Program w i l l  be r e q u i r e d  as 

long  as a s b e s t o s  remains i n  t h e  f a c i l i t y .  The e s t i m a t e d  annual  

o p e r a t i n g  COSC i n  198d d o l l a r s  is $7,500, i n c l u d i n g  a 15% contingency 

f ee .  The t o t a l  c o s t  of t h e  Opera t ions  and Maintenance Program depends 

on t h e  l e n g t h  of t i m e  t h a t  t h e  a s b e s t o s  remains i n  t h e  f a c i l i t y .  An 

estimate of t h e  c o s t s  for a 5-year p e r i o d  i s  g i v e n  i n  Table  6 . 2 ,  The 

c u t o f f  d a t e  f o r  c o s t  accumula t ion  w a s  t aken  as 1992 s i n c e  t h e  p r o j e c t e d  

comple t lon  d a t e  f o r  dismantlement of t h e  entombed r e a c t o r  i s  1992; t h e  

dismantlement of t h e  entombed r e a c t o r  w i l l  i n c l u d e  t h e  removal of 

a s b e s t o s  w i t h i n  t h e  containment s h e l l .  C a l c u l a t i o n s  were made f o r  

s e v e r a l  c o s t  e s c a l a t i o n  f a c t o r s .  
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Table 6.1. Estimated implementation costs for Alternative 1: 
establishing a special Operations and Maintenance Program 

Basis: 1988 dollars 

Asbestos Control 

Initial cleaning and pipe insulation enclosure 
Sub total 
Contingency (15%) 
Tot a1 

Operating and Maintenance Program (Annual cost) 

Documentation, education, training 
Cleaning and maintenance 

(dependent on delamination rate) 
Inspect ionls amp1 ing 

Sub tot a1 
Contingency (15%)  
Total 

$30,000 
30,000 

4,500 
34,500 

2,500 
1,000a 

3,000 

6,500 
1,000 
7,500 

aCosts are evaluated under current conditions; however, they will 
increase as the rate of deterioration/delamination increases. 

Table 6.2. Estimated accumulated cost f o i  an Operations 
and Maintenance Program in 1988 dollars (Alternative 1) 

Year cost 

1988 $ 7500 

1989 15000 

1990 22500 

1991 30000 

1992 37500 



27  

6 * l r 2  A l t e r n a t i v e  4 :  Removal, D i sposa l ,  and Replacement 

A l t e r n a t i v e  4 examined t h e  t a s k s  t h a t  a r e  necessary  t o  remove a l l  

AC& from t h e  containment  s h e l l  w i t h i n  F a c i l i t y  20470. The costs of 

removing ACXs depend on a t  l eas t  f i v e  f a c t o r s .  The f i r s t  f a c t o r  i s  

geograph ic  l o c a t i o n .  Because t h e  removal of ACMs i s  a h i g h l y  l abor -  

i n t e n s i v e  a c t i v i t y ,  t h e  c o s t  estimates r e f l e c t  wage d i f f e r e n t i a l s  a c r o s s  

t h e  country.  I n  a d d i t i o n ,  t h e  d i f f e r e n c e s  i n  c o s t  may r e f l e c t  t h e  c o s t  

burden a s s o c i a t e d  w i t h  s ta te  and l o c a l  r e g u l a t i o n s .  The second f a c t o r  

i s  t h e  type  of a s b e s t o s  con ta ined  i n  t h e  materials. C o n t r a c t o r s ,  f o r  

i n s t a n c e ,  sometimes quo te  a h i g h e r  p r i c e  f o r  t h e  removal of amosi te  ver- 

s u s  c h r y s o t i l e  a s b e s t o s .  The t h i r d  f a c t o r  i nvo lves  t h e  type  of removal 

procedure  used ,  t h a t  i s ,  whether  i t  could  be done i n  a s i n g l e  phase o r  

i f  two o r  more phases  would be r equ i r ed .  The f o u r t h  f a c t o r  i s  r e l a t e d  

t o  t h e  s p e c i f i c  t y p e  of a p p l i c a t i o n .  For example, i f  t h e  ACM c o n s i s t s  

of f i r e p r o o f i n g  i n s u l a t i o n  on s t r u c t u r a l  s t ee l ,  removal c o s t s  depend on 

whether  t h e  i n s u l a t i o n  i s  exposed o r  r e q u i r e s  removal o ~ f  a c e i l i n g ,  and 

whether  t h e  c e i l i n g  i s  f i x e d  o r  s t a t i o n a r y .  The f i f t h  f a c t o r  i nvo lves  

t h e  replacement  of t h e  ACM. While replacement  i n s u l a t i o n  materials 

appea r  t o  be more-or-less s t a n d a r d  i n  c o s t ,  t h e  replacement  c o s t s  of 

c e i l i n g  materials can  vary  s u b s t a n t i a l l y ,  depending on t h e  type  

d e s i r e d .  

F o r  A l t e r n a t i v e  4 ,  t h e  fo l lowing  f a c t o r s  e x i s t :  (1) t h e  p r e v a i l i n g  

wage ra te  w i t h i n  t h e  Dayton area is  $21.68 p e r  hour  f o r  a s b e s t o s  workers 

and i s  $11.86 f o r  hazardous  removal h e l p e r s ;  ( 2 )  t h e  p r e v a i l i n g  type  of 

a s b e s t o s  i s  c h r y s o t i l e ,  w i t h  a small q u a n t i t y  of amosi te ;  ( 3 )  t h e  

removal of ACMs w i l l  be done i n  phases  due t o  t h e  h e i g h t  of t h e  conta in-  

ment s h e l l  and s t a n d a r d  a s t e s t o s  rzmoval t cchn iques ;  ( 4 )  t h e  i n s u l a t i o n  

i s  exposed; and (5 )  t h e  ACM w i l l  be  r e p l a c e d  w i t h  a s u i t a b l e  non- 

a s b e s t o s  i n s u l a t i o n .  

Numerous c o n t r a c t o r s  were con tac t ed  t o  o b t a i n  a p re l imina ry  es t i -  

mate f o r  removal,  d i s p o s a l ,  and replacement  of ACMs. A c o s t  estimate 

w a s  no t  p o s s i b l e  wi thou t  a n  o n - s i t e  i n s p e c t i o n  by t h e  c o n t r a c t o r ;  

however, approximate p r i ce  ranges  were given. These p r i c e  ranges proved 
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t o  vary s i g n i f i c a n t l y ,  from $14  t o  $ 9 0 / f t 2 .  Based on t h e  c o n d i t i o n s  

t h a t  e x i s t  w i t h i n  t h e  containment s h e l l  f o r  removing t h e  ACMs,  i t  i s  

e s t i m a t e d  t h a t  t h e  c o s t  of A l t e r n a t i v e  4 w i l l  be approximately $ 5 0 / f t 2 .  

An e s t i m a t e d  18,000 f t 2  of ACMs must  be removed, w i t h  a 15% contingency. 

The r e s u l t i n g  e s t i m a t e d  c o s t  i n  1988 d o l l a r s  o f  A l t e r n a t i v e  4 i s  

$900,000. 

6 . 2  ENVIRONMENTAL AND PUBLIC HEALTH CONSIDERATIONS 

The environmental  and p u b l i c  h e a l t h  c o n s i d e r a t i o n s ,  which a re  

a p p l i e d  t o  abatement of ACMs t h a t  have been deemed hazardous,  focus  

l a r g e l y  on t h e  h i g h l y  t o x i c  e f f e c t s  t h a t  a s b e s t o s  f i b e r s  have on t h e  

human body. OSRA s t a t e s  t h a t  i t  "is aware of no i n s t a n c e  i n  which expo- 

s u r e  t o  a t o x i c  s u b s t a n c e  h a s  more c l e a r l y  demonstrated d e t r i m e n t a l  

h e a l t h  e f f e c t s  on humans t h a n  h a s  a s b e s t o s  exposure." l  S ince  t h e r e  i s  

no proven s a f e  l e v e l  f o r  a s b e s t o s  exposure,  a t t e n t i o n  should be placed 

on ma in ta in ing  a l l  human exposures  as low as i s  reasonably achievable .  

I t  i s  unaccep tab le ,  from t h e  environmental  h e a l t h  p e r s p e c t i v e ,  t o  create  

s i t u a t i o n s  t h a t  may i n c r e a s e  the a s b e s t o s  r i s k .  E f f o r t s  should be 

p l aced  on minimizing t h e  exposure l e v e l  and t h e  number of i n d i v i d u a l s  

t h a t  may be exposed. 

I n  t h e  removal of a s b e s t o s  from f a c i l i t i e s  ( A l t e r n a t i v e  4 ) ,  c e r t a i n  

sho r t - t e rm impacts  a re  i n c u r r e d  (e.g. ,  waste d i s p o s a l ,  occupa t iona l  

exposure,  and t r a n s p o r t a t i o n )  i n  exchange f o r  t h e  long-term b e n e f i t s  of 

e l i m i n a t i n g  t h e  p o t e n t i a l  h e a l t h ,  s a f e t y ,  and economic c o s t s  a s s o c i a t e d  

w i t h  a n  Opera t ions  and Maintenance Program. A summary environmental  

comparison of the a c c e p t a b l e  a l t e r n a t i v e s  ( A l t e r n a t i v e s  1 and 4 )  being 

cons ide red  i s  p r e s e n t e d  i n  Tab le  6 . 3 .  

A l t e r n a t i v e  1 ( s e e  Sec t .  5 )  h a s  t h e  p o t e n t i a l  f o r  t h e  h i g h e s t  

environmental  impact of t h e  two a c c e p t a b l e  a l t e r n a t i v e s  because t h e  

a s b e s t o s  w i l l  remain i n  t h e  f a c i l i t y .  A s t r o n g l y  en fo rced  Opera t ions  

and Maintenance Program w i l l  be r e q u i r e d  t o  ma in ta in  t h e  f a c i l i t y  i n  a 

s a f e  cond i t ion .  I f  t h e  a s b e s t o s  i s  n o t  p rope r ly  c o n t r o l l e d ,  t h e r e  are  

p o t e n t i a l  h e a l t h  and s a f e t y  problems. 



Table 6.3.  Summary environmental  comparison of a c c e p t a b l e  a l t e r n a t i v e s  
f o r  c o n t r o l l i n g  a s b e s t o s  w i t h i n  t h e  containment s h e l l  

A l t e rna t ive  1 
Opera t ions  and Maintenance Program 

A l t e r n a t i v e  4 
Asbestos Removal 

Regulatory Meets EPA guidance f o r  
requi reme nt s c o n t r o l l i n g  ACM i n  

b u i l d i n g s  

Advantages Low i n i t i a l  c o s t s  

Reduces occupa t iona l  exposures  

Good temporary c o n t r o l  measure 

D i s adva n t age s Continuing c a r e  r equ i r ed  f o r  
i n d e f i n i t e  time 

P o t e n t i a l  h e a l t h ,  s a f e t y ,  and 
economic c o s t s  w i t h  ma in ta in ing  
a s b e s t o s  c o n t r o l  program 

Meets a l l  recommendations 
and r e g u l a t i o n s  

E l i m i n a t e s  p o t e n t i a l  h e a l t h ,  
s a f e t y ,  and economic problems 
a s s o c i a t e d  wi th  asbestos 

E l i m i n a t e s  t h e  need for  spec ia l  
Opera t ions  and Maintenance 
Program 

Replacement w i t h  s u b s t i t u t e  
mat e r i a  1 

Improper removal may r a i s e  
fiber l e v e l s  

Area access must be r e g u l a t e d  
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6.3 REGULATORY REQUIREMENTS 

Con t ro l  of t h e  hazards  posed by ACM i s  mandated on f e d e r a l  f a c i l i -  

t ies .  The most s i g n i f i c a n t  of t h e s e  r e g u l a t i o n s  are  t h e  EPA and OSHA 

laws. While f e d e r a l  compliance w i t h  EPA r e g u l a t i o n s  i s  g e n e r a l l y  man- 

d a t e d  by t h e  s p e c i f i c  environmental  ac t  (e .g . ,  Clean A i r  A c t ) ,  f e d e r a l  

a g e n c i e s  are  r e q u i r e d  t o  comply w i t h  OSKA s t a n d a r d s  through t h e  

Execut ive Order P a r t  1640. 

F o r  WPAFB, t h e  primary EPA r e g u l a t i o n  t h a t  a p p l i e s  t o  t h e  ACM i n  

t h e  containment f a c i l i t y  i s  t h e  Na t iona l  Emission S tanda rds  f o r  

Hazardous A i r  P o l l u t a n t s  (NESHAPS). Th i s  r e g u l a t i o n  mandates c o n t r o l  of 

a i r  emis s ions  from Am, has  s p e c i f i c  c o n t r o l  requirements  f o r  removal of 

a s b e s t o s ,  and r e q u i r e s  n o t i f i c a t i o n  and p e r m i t t i n g  p r i o r  t o  demol i t i on  

of  ACM. Th i s  EPA r e g u l a t i o n  i s  en fo rced  by t h e  Regional  A i r  P o l l u t i o n  

C o n t r o l  Agency (RAPCA) i n  Dayton, Ohio. The NESMAPS r e g u l a t i o n s  have 

been inc luded  as Appendix D. 

The employees of WPAFB are p r o t e c t e d  from t h e  a s b e s t o s  hazard by 

t h e  OSHA s t a n d a r d s .  The p e r t i n e n t  OSHA a s b e s t o s  r e g u l a t i o n  f o r  opera- 

t i o n s  and maintenance and f o r  removal a c t i v i t i e s  i s  t h e  29 CFR 1926.58 

r e g u l a t i o n ,  which i s  inc luded  i n  Appendix E.  

6.4 REFERENCE 

1. Fed. Reg i s t .  51  ( l A ) ,  22615 (June 2 0 ,  1986). 
I 
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7 .  RECOMKENDATIONS 

Two recommendations are made as a r e s u l t  of t h i s  s tudy .  They a re :  

(1) A l t e r n a t i v e  4 ,  i s  t h e  p r e f e r r e d  a s b e s t o s  abatement  p l an ,  and ( 2 )  

A l t e r n a t i v e  1 shou ld  be developed and implemented u n t i l  A l t e r n a t i v e  4 i s  

e s t a b l i s h e d .  The r a t i o n a l e  behind t h e s e  recommendations i s  exp la ined  i n  

Sec t s .  7.1 and 7.2.  

7.1  PREFERRED ASBESTOS ABATEMENT PLAN 

To de termine  a p r e f e r r e d  a s b e s t o s  abatement  p l a n  € o r  t h e  ccn ta in -  

ment s h e l l  a r e a  of F a c i l i t y  2 0 4 7 0  a t  t h e  WPAFB i n  Ohio, a t e c h n i c a l  and 

economic assessment of a v a i l a b l e  a l t e r n a t i v e s  was e v a l u a t e d  by CRNL f o r  

DoD i n  suppor t  of t h e  IW. 

The f o u r  a l t e r n a t i v e s  f o r  s tudy  were: 

A l t e r n a t i v e  1: E s t a b l i s h i n g  a s p e c i a l  o p e r a t i o n s  and maintenance 

program 

A l t e r n a t i v e  2 :  Enclosure  

A l t e r n a t i v e  3 :  Encapsu la t ion  w i t h  s e a l a n t s  

A l t e r n a t i v e  4 :  Removal, d i s p o s a l ,  and replacement  

A l t e r n a t i v e  1 i s  des igned  t o  (1) c l e a n  up a s b e s t o s  f i b e r s  p r e v i o u s l y  

r e l e a s e d ,  ( 2 )  preven t  f u t u r e  releases by minimizing t h e  d i s t u r b a n c e  o r  

damage of ACM, and (3) moni tor  t h e  c o n d i t i o n  of t h e  ACM. T h i s  program 

shou ld  c o n t i n u e  u n t i l  a l l  ACM i s  removed o r  t h e  b u i l d i n g  i s  demolished. 

Implementat ion of t h i s  a l t e r n a t i v e  w i l l  on ly  e n s u r e  b e t t e r  c o n t r o l  ove r  

t h e  environment t h a n  now e x i s t s .  A l t e r n a t i v e  2 would i n v o l v e  

c o n s t r u c t i n g  a n  a i r t i g h t  c e i l i n g  and w a l l s  around t h e  sprayed-on 

a s b e s t o s .  Bu i ld ing  b l u e p r i n t s  d e s i g n a t i n g  t h e  p re sence  of a s b e s t o s  

behind t h e  e n c l o s u r e  would be  main ta ined  t o  p reven t  a c c i d e n t a l  f i b e r  

release d u r i n g  b u i l d i n g  r e p a i r  o r  demol i t fon ,  and s igns  would be pos t ed  

t o  n o t e  t h a t  ACM i s  behind t h e  enc losure .  A l t e r n a t i v e  3 would bind  

t o g e t h e r  t h e  a s b e s t o s  f i b e r s  and o t h e r  material components t o  o f f e r  some 

r e s i s t a n c e  t o  damage from impact. A l t e r n a t i v e  4 would remove t h e  ACMs, 

t r a n s p o r t  t h e  material t o  a n  approved l a n d f i l l ,  and r e i n s u l a t e  t h e  con- 

ta inment  s h e l l  w i t h  a sbes tos - f r ee  material. Completion of t h i s  a l t e r -  

n a t i v e  would e l imina te  t h e  need f o r  a n  Opera t ions  and Maintenance Programi. 
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Each a l t e r n a t i v e  w a s  eva lua ted  on t h e  bases  of t e c h n i c a l  f e a s i b i l i t y ,  

environmental  impact ,  economics, and f u l f i l l m e n t  of t h e  goals  of t h e  

IRP. From t h e  r e s u l t s  of t h e  e v a l u a t i o n ,  A l t e r n a t i v e  4 was chosen as 

t h e  p r e f e r r e d  a s b e s t o s  abatement plan. A t  t h e  t i m e  of t h i s  e v a l u a t i o n ,  

no s i g n i f i c a n t  a s b e s t o s  f i b e r  l e v e l s  were d e t e c t e d ,  b u t  t h e  f a c t o r s  t h a t  

can l e a d  t o  a i r b o r n e  f i b e r  l e v e l s  are p r e s e n t ,  and t h e  p o t e n t i a l  f o r  

e x c e s s i v e  a i r  l e v e l s  i n  t h e  area does exi t .  The c a l c u l a t e d  h igh  expo- 

s u r e  r a t i n g  i n d i c a t e s  t h a t  a s i g n i f i c a n t  ongoing r i s k  i s  p r e s e n t  t o  

t h o s e  e n t e r i n g  t h e  containment area. A l t e r n a t i v e  4 w i l l  e l i m i n a t e  any 

p o t e n t i a l  h e a l t h ,  s a f e t y ,  and economic problems a s s o c i a t e d  w i t h  main- 

t a i n i n g  a f a c i l i t y  w i t h  ACMs by removing a l l  ACMs. A l t e r n a t i v e s  2 and 3 

were found t o  be unacceptable .  Because of t h e  h igh  f r i a b i l i t y  and t h e  

a p p a r e n t  d e l a m i n a t i o n  of t h e  ACM, e n c l o s u r e  ( A l t e r n a t i v e  2 )  i s  con- 

s i d e r e d  i n a p p r o p r i a t e  by EPA s t anda rds .  A l t e r n a t i v e  3 ( e n c a p s u l a t i o n  

w i t h  s e a l a n t s )  was found unaccep tab le  because of t h e  EPA s t u d i e s  t h a t  

demonstrated t h a t  s e a l a n t s  should no t  be used when f r i a b l e  a s b e s t o s  

materials show evidence of poor cohpsive s t r e n g t h  and e x t e n s i v e  damage. 

A l t e r n a t i v e  1 (Opera t ions  and Maintenance Program) i s  a temporary 

c o n t r o l  measure t h a t  i s  dependent on t h e  d e t e r i o r a t i o n  r a t e  of t h e  ACM 

and w i l l  exc lude  e n t r y  i n t o  t h e  containment s h e l l  area wi thou t  c l o s e  

review and adherence t o  t h e  Opera t ions  and Maintenance Program. 

7 .2  INTERIM PLAN 

Immediate a c t i o n  should be t a k e n  t o  c l e a n  up a s b e s t o s  d e b r i s  on t h e  

f l o o r ,  l a d d e r ,  ca twa lk ,  and l edges  i n  t h e  containment area. T h i s  work 

shou ld  be conducted by i n d i v i d u a l s  who a re  medical ly  approved, t r a i n e d ,  

and p r o t e c t e d  as r e q u i r e d  by OSHA r e g u l a t i o n s ,  acco rd ing  t o  T i t l e  29,  

Code of F e d e r a l  Regu la t ions ,  P a r t  1926.58. 

F u t u r e  work, such as maintenance and i n s p e c t i o n  a c t i v i t i e s ,  should 

b e  performed by t r a i n e d  and p r o t e c t e d  workers. A d d i t i o n a l l y ,  p e r i o d i c  

mon i to r ing  of t h i s  f a c i l i t y  should be conducted t o  determine t h e  deg ree  

of d e l a m i n a t i o n  of a s b e s t o s  i n s u l a t i o n  and t o  e v a l u a t e  a i r b o r n e  a s b e s t o s  

l e v e l s .  
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A t  t h e  t i m e  of t h i s  e v a l u a t i o n ,  no s i g n i f i c a n t  a s b e s t o s  f i b e r  

l e v e l s  were d e t e c t e d ,  bu t  t h e  f a c t o r s  t h a t  can l e a d  t o  a i r b o r n e  f i b e r  

l e v e l s  are p r e s e n t  and t h e  p o t e n t i a l  f o r  e x c e s s i v e  a i r  levels i n  t h e  

conta inment  a r e a  does exist .  

A fo rma l  Opera t ions  and Maintenance Program f o r  c o n t r o l l i n g  occupa- 

t i o n a l  exposures  should  be i n s t i t u t e d  u n t i l  A l t e r n a t i v e  4 ( removal ,  

d i s p o s a l ,  and rep lacement )  i s  implemented. 
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Appendix A .  ASSESSMENT OF ASBESTOS-CONTAINING MATERIAL 
AT FACILITY 20470 BY THE OAK RIDGE NATIONAL LABORATORY 

I N D U S T R I A L  HYGIENE DEPARTMENT 

A . l  Purpose: The purpose of t h i s  r e p o r t  w a s  t o  p r e s e n t  t h e  f i n d i n g s  of 

a l i m i t e d  i n d u s t r i a l  hygiene  su rvey  t h a t  w a s  conducted a t  

Wright -Pa t te rson  A i r  Force  Base (WPAFB), F a c i l i t y  20470,  

on December 1 4 ,  1987, Th i s  r e p o r t  was des igned  t o  pre- 

s e n t  i n fo rma t ion  necessa ry  t o  e n s u r e  t h e  adequa te  pro tec-  

t i o n  of employees who enter  and work i n  t h e  containment 

areac 

Inc luded  i n  t h e  r e p o r t  a re :  

0 a d i s c u s s i o n  of t h e  n a t u r e  of t h e  a s b e s t o s  hazard a s  

r e l a t e d  t o  t h e  o c c u p a t i o n a l  environment;  

0 a d e s c r i p t i o n  of t h e  methods used  in conduct ing  t h e  

s u r v e y ;  

0 a p r e s e n t a t i o n  of t h e  r e s u l t s  of t h e  e v a l u a t i o n  and 

a n a l y s i s  ; 
a d i s c u s s i o n  of t h e  r e s u l t s ;  and 

0 recommendations based on t h e  r e s u l t s .  

A . 2  Scope: Th i s  i n d u s t r i a l  hygiene  s u r v e y  was l i m i t e d  t o  e v a l u a t i o n  

of  t h e  sprayed-on i n s u l a t i o n  and t h e  p i p e  i n s u l a t i o n  

found i n  t h e  a r e a  of containment.  S ince  no employees 

were p r e s e n t  i n  t h i s  area, a c t u a l  pe r sonne l  exposures  

were not  determined. A c t i v i t i e s  and s i g n i f i c a n t  movement 

i n  t h e  containment a r e a  would increase t h e  l i k e l i h o o d  

t h a t  a i r b o r n e  a s b e s t o s  f i b e r s  might be p r e s e n t  i n  t h e  

environment . 
A . 3  Nature  of t h e  Hazard Asbestos:  

Asbes tos  i s  a g e n e r i c  name g i v e n  t o  f i b r o u s  mine ra l  s i l icates .  I n  

t h e  p a s t ,  t h e s e  mine ra l s  have been widely used i n  materials t h a t  

r e q u i r e d  t h e i r  c h a r a c t e r i s t i c  h e a t  and chemical r e s i s t a n c e .  The most 

common t y p e s  of a s b e s t o s  found in i n s u l a t i o n  p roduc t s  are c h r y s o t i l e ,  

amos i t e ,  and c r o c i d o l i t e .  I n  r e c e n t  years, t h e s e  mine ra l s  have r ece ived  

c o n s i d e r a b l e  a t t e n t i o n  because of t h e i r  h i g h  t o x i c i t y  t o  humans. Three 

major d i s e a s e s  are a s s o c i a t e d  w i t h  exposure  t o  a i r b o r n e  a s b e s t o s  

f i b e r s  : 
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1. Chronic  exposure t o  h igh  l e v e l s  of a i r b o r n e  a s b e s t o s  has  been shown 

t o  cause  a d e b i l i t a t i n g ,  and o f t e n  f a t a l ,  lung d i s o r d e r  c a l l e d  

a s b e s t o s  is. 

2. Any l e v e l  of exposure t o  a s b e s t o s  i n c r e a s e s  t h e  r i s k  of lung can- 

c e r ;  t h e r e  i s  a d rama t i c  i n c r e a s e  i n  t h e  r i s k  of lung cance r  f o r  

t h o s e  who smoke and are  exposed t o  a s b e s t o s .  

3 .  S i m i l a r l y ,  exposure t o  a s b e s t o s  w i l l  i n c r e a s e  t h e  risk of mesothe- 

l ioma,  a f a t a l  cance r  of t h e  l i n i n g  of t h e  p l e u r a l  o r  p e r i t o n e a l  

c a v i t y .  

Although r e s e a r c h  has i n d i c a t e d  t h a t  t h e r e  i s  a d i f f e r e n t  degree of r i s k  

a s s o c i a t e d  w i t h  t h e  v a r i o u s  t y p e s  of a s b e s t o s ,  p r e s e n t  governmental 

r e g u l a t i o n s  do n o t  make a d i s t i n c t i o n  of a s b e s t o s  by types.  

A . 4  Ilethods: 

T h i s  survey of ACMs was conducted u s i n g  t h r e e  methods of e v a l u a t i o n :  

1. a v i s u a l  assessment  of t h e  a r e a / i n s u l a t i o n ,  

2 .  bulk sampling and a n a l y s i s ,  and 

3. a i r  sampling and a n a l y s i s .  

A v i s u a l  assessment  was conducted t o  de t e rmine  t h e  s t a t u s  of b u i l d i n g  

i n s u l a t i o n  materials t h a t  were recognized as  having p o t e n t i a l  f o r  a 

s i g n i f i c a n t  a s b e s t o s  content .  S p e c i f i c  a t t e n t i o n  w a s  g iven  t o  t h o s e  

p h y s i c a l  and environmental  f a c t o r s  t h a t  were recognized a s  i n c r e a s i n g  

t h e  deg ree  of f i b e r  release: (1 )  ev idence  of d e t e r i o r a t i o n  or  delamina- 

t i o n  from the u n d e r l y i n g  s u r f a c e ,  ( 2 )  evidence of p h y s i c a l  damage, and 

( 3 )  evidence of water damage. The p o t e n t i a l  f o r  f u t u r e  d i s t u r b a n c e ,  

damage, o r  e r o s i o n  of ACM was e v a l u a t e d  by obse rv ing  (1) t h e  p rox imi ty  

of ACM t o  a n  a i r  plenum o r  a d i r e c t  airstream; ( 2 )  t h e  v i s i b i l i t y ,  

a c c e s s i b i l i t y ,  and degree  of a c t i v i t y  ( a i r  movement, v i b r a t i o n ,  movement 

of b u i l d i n g  occupan t s ) ;  and ( 3 )  t h e  change i n  b u i l d i n g  use.  

During the v i s u a l  su rvey ,  a n  assessment  work s h e e t ,  which w a s  devel-  

oped by t h e  Environmental  P r o t e c t i o n  Agency's (EPA's) A t l a n t a  Regional  

O f f i c e  i n  Janua ry  1981, was completed. T h i s  work s h e e t ,  "Assessment of 

Exposure P o t e n t i a l  from Asbestos-Containing Materials," was used t o  

de t e rmine  a numerical  deg ree  of haza rd  r a t i n g ,  which determines 

a p p r o p r i a t e  abatement a c t i o n s .  
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Bulk i n s u l a t i o n  samples  were c o l l e c t e d  f o r  a n a l y s i s  of a s b e s t o s  

c o n t e n t ,  t ype ,  and r a d i o l o g i c a l  a c t i v i t y .  The a n a l y s i s  of t h e  samples 

f o r  a s b e s t o s  w a s  performed u s i n g  EPA-recommended methods of p o l a r i z i n g  

l i g h t  and d i s p e r s i o n - s t a i n i n g  techniques.  The I n d u s t r i a l  Hygiene 

Department a t  Oak Ridge Na t iona l  Labora tory  (OWL) i s  a "prof ic ' lent"  

p a r t i c i p a n t  i n  t h e  EPA A n a l y t i c a l  P r o f i c i e n c y  Program. 

I n  a d d i t i o n  t o  a s b e s t o s  c o n t e n t ,  t h e  bulk samples were sub jec t ed  t o  

low-level rad iochemica l  a n a l y s i s  (a test f o r  g r o s s  a lpha ,  b e t a ,  and 

gamma a c t i v i t y ) ,  which was performed u s i n g  EPA 900 and 901.1 merhods of 

a n a l y s i s ,  

A i r  samples were c o l l e c t e d  t o  de te rmine  t h e  p r e v a l e n t  l e v e l s  of 

a i r b o r n e  a sbes tos .  The 7400 method, p r e s c r i b e d  by t h e  Na t iona l  

I n s t i t u t e  f o r  Occupat iona l  S a f e t y  and Hea l th  (NIOSH), was fol lowed i n  

c o l l e c t i n g  a i r  samples w i t h  a modif ied a i r  sampling ra te  of approxima- 

t e l y  20.0 L/min. 

The f i l t e r  samples  were ana lyzed  u s i n g  t h e  NIOSH 7400 method as 

w e l l  as t h e  EPA-recommended t r ansmiss ion  e l e c t r o n  microscopy techniques  

f o r  count ing  and i d e n t i f i c a t i o n  of a i r b o r n e  f i b e r s .  

"Real-time" a n a l y s i s  of t o t a l  a i r b o r n e  f i b e r s  was performed dur ing  

t h i s  survey  u s i n g  a n  MIE* F ib rous  Aerosol  Monitor (FAM-1)" This  i n s t r u -  

ment ana lyzes  t o t a l  a i r b o r n e  f i b e r s  and y i e l d s  r e s u l t s  t h a t  are  com- 

p a r a b l e  t o  t h e  N I O S H  7400 procedure.  

A . 5  Survey R e s u l t s :  

A.5.1 Vi sua l  E v a l u a t i o n  

When v i s u a l l y  e v a l u a t e d ,  t h e  sprayed-on i n s u l a t i o n  on t h e  i n t e r i o r  

of t h e  containment s h e l l  was found t o  have t h e  fo l lowing  c h a r a c t e r i s t i c s :  

Condition of the mterial: Widespread moderate damage and s e v e r e  

damage on t h e  Northwest w a l l s  and i n  

t h e  v i c i n i t y  of t h e  catwalk and l a d d e r  

(see photographs 1 ,  2 ,  3 ,  and 4 ) .  

Water damage: No damage could  be d i r e c t l y  a t : t r i bu ted  

t o  wa te r  damage. 

"Monitoring Ins t rumen t s  f o r  t h e  Environment, Inc.  
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Photograph 1 
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Photograph 3 
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Photograph 4 
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Exposed surface area: 

Accessibility : 

Activity and movement: 

Air plenum or direct 
a i r  stream: 

Friability : 

The e n t i r e  i n s u l a t e d  s u r f a c e  i s  open 

o r  exposed (photograph 2 ) .  

The a s b e s t o s  i n s u l a t i o n  h a s  obvious 

damage, and c o n t a c t  i s  unavoidable  i n  

t h o s e  areas nea r  the catwalk and 

ladder .  Maintenance of steam l i n e s  

and t h e  v e n t i l a t i o n  system would 

r e s u l t  i n  c o n t a c t  w i t h  a s b e s t o s  insu-  

l a t i o n  (photographs 2 and 5) .  

Low t o  moderate a c t i v i t y  would t a k e  

p l a c e  i n  t h e  containment area a t  t h i s  

t i m e .  T h i s  a c t i v i t y  would p r i m a r i l y  

r e s u l t  from maintenance and in spec t ion .  

The v e n t i l a t i o n  system creates a i r  

movement on t h e  i n s u l a t e d  s u r f a c e s .  

I n s u l a t i o n  i s  f l u f f y  and spongy and 

pieces were hanging €rom t h e  s u r f a c e  

(photograph 6 ) .  

Asbestos content: The a n a l y s i s  i n d i c a t e d  t h a t  t h e  per- 

cen tage  of a s b e s t o s  i n  t h e  i n s u l a t i o n  

i s  moderate ( i .e . ,  1 t o  50% a s b e s t o s ) .  

Given t h e  noted o b s e r v a t i o n s ,  a n  EPA exposure number ( index)  was calcu- 
* 

l a t e d  as fol lows:  
F a c t o r s  

1. Cond i t ion  
2. Water damage 
3. Exposed s u r f a c e  
4 .  A c c e s s i b i l i t y  
5. Activity/movement 
6. A i r  plenum/air  stream 

7. F r i a b i l i t y  
8. Asbestos  c o n t e n t  

Product  of 2 sums 

P o s s i b l e  s c o r e s  Assigned s c o r e  
( 0 , 2 , 5 )  5 
(0 ,1 ,2 )  0 
(0 ,1 ,4 )  
(0 ,1 ,4)  

Sum = 15 
4 

(0,1,2) 1 
(0 ,1 )  1 

(1 ,2 ,3 )  3 
(0 ,2,3)  2 Sum = 5 

= 75 = exposure number 

Fed. Reg i s t .  45 (182) ,  61961 (1980). * 
I 
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Photograph 5 
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Photograph 6 
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A.5.2 E v a l u a t i o n  of Asbestos-Containing P i p e  I n s u l a t i o n  

In a d d i t i o n  t o  t h e  p o t e n t i a l  hazard  posed by t h e  sprayed-on i n s u l a -  

t i o n ,  i t  w a s  no ted  t h a t  t h e  low-pressure steam l i n e s  were i n s u l a t e d  w i t h  

a sbes tos -con ta in ing  lagging .  Damage t o  t h e  p i p e  i n s u l a t i o n  cover ing  was 

observed n e a r  t h e  h e a t i n g  u n i t s .  F r i a b l e  a s b e s t o s  was exposed i n  t h e  

v i c i n i t y  of t h e  h e a t e r .  No o t h e r  s i g n i f i c a n t  damage t o  t h e  p i p e  i n s u l a -  

t i o n  was noted.  

A.5.3 D e s c r i p t i o n  of Bulk and Air  Samples C o l l e c t e d  

The fo l lowing  i s  a d e s c r i p t i o n  of t h e  i n d u s t r i a l  hygiene samples 

t h a t  were ob ta ined  on December 14 ,  1987 ,  i n  t h e  r e a c t o r  containment  

b u i l d i n g .  

Sample No. 

RBO-0 1 

RBO-02 

RBO-03 

RBO-04 

RBO-05 

RBO-06 

RBO-0 7 

RBO-08 

RBO-09 

Sample  b l a n k ,  0.8-pm mixed c e l l u l o s e  es ter  f i l t e r .  

A i r  sample (1310 L)  t a k e n  i n  t h e  c e n t e r  of t h e  containment  

b u i l d i n g  on entombment. Open-f aced c a s s e t t e  w i th  0.8-w 

c e l l u l o s e  e s t e r  f i l t e r .  Sample was c o l l e c t e d  from 10:58 a.m. 

t o  12:02 p.m. 

A i r  sample (1146 L )  t aken  a t  t h e  w a l l  entombment i n t e r f a c e  a t  

west w a l l .  

e s t e r  f i l t e r .  Sample was c o l l e c t e d  from 1 O : O O  a.m. t o  10:56 

a.m. 

A i r  sample (1167 L )  t a k e n  o u t s i d e  t h e  r e a c t o r  containment 

b u i l d i n g  u s i n g  "open-f aced" mixed-ce l lu lose  es te r  f i l t e r .  

Sample w a s  c o l l e c t e d  from 12:22 p.m. t o  1:19 p.m. 

Bulk m a t e r i a l  sample from open f r i a b l e  p i p e  i n s u l a t i o n  a t  

s o u t h  s i d e  of t h e  containment  bu i ld ing .  P ipes  were l a b e l e d  

Open-faced c a s s e t t e  w i t h  0.8-w mixed-ce l lu lose  

low-pressure steam l i n e . "  11 

Bulk material sample,  d e b r i s  from f l o o r  i n  f r o r t  of t h e  a i r  

l ock  i n s i d e  containment  area. 

Bulk material sample,  f r i a b l e  i n s u l a t i o n  on containment 

s h e l l  near west w a l l l l e d g e  a t  entombment. 

Same as RBO-07 bu t  t aken  a t  catwalk.  

Bulk mater ia l ;  d e b r i s  f a l l e n  on entombment in c e n t e r  of con- 

ta inment  bu i ld ing .  

Fed. R e g i s t .  45 (1821,  61961 (1980).  * - 
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A . 5 . 4  Sample Analyses 

Air Analysis - NIOSW 7400 Method 

Sample No. R e s u l t s  

RBO-0 1 Blank - 4 f i b e r s / 1 0 0  f i e l d s  

RBO-02 

~ a 0 - 0  3 

Less than  0.005 f/cm3 ( f i b e r s  p e r  c m 3  a i r  sampled) 

Less  t h a n  0.006 f /cm3 

RBO- 0 4 Less t h a n  0.006 f/cm3 

Air Analysis - Transrdiasion Electron Microscopy 
EPA-600/2-77-178 Methad 

Sample 
NO.  R e s u l t s  

RBO-02 No a s b e s t o s  f i b e r s  counted i n  10 g r i d s  ( 6  x c m 2  p e r  g r i d )  

RBO-03 No a s b e s t o s  f i b e r s  counted i n  10  g r i d s  ( 6  x cm2 p e r  g r i d )  

RBO-04 No a s b e s t o s  f i b e r s  counted i n  10 g r i d s  ( 6  x loe5  cm2 p e r  g r i d )  

A i r  Analysis - MIE Fibrous Aerosol Monitor 

Sample l o c a t i o n  Sample d u r a t i o n  R e s u l t s  

West s i d e  on entombment 100 min 0.06 f /cm3 

Cen te r  ( t o p  of entombment) 10 min 0.06 f / c m 3  

Cen te r  ( t o p  of entombment) 10 min 0.00 f / c m 3  

A t  e n t r a n c e  a i r  lock  10  min 0.00 f/cm3 

Bulk Analysis - Polarizing Light-Dispersion Staining 
Sample No. % Asbestos Asbestos t y p e  

RBO-05 5-10 Amosite 

RBO-06 n/a d e b r i s  sample C h r y s o t i l e  

RBO-07 10-20 C h r y s o t i l e  (-70% f i b e r g l a s s )  

5-10 C h r y s o t i l e  (-70% f i b e r g l a s s )  RBO-08 

C h r y s o t i l e  (-70% f i b e r g l a s s )  RBO-09 5-10 
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Low-Level Radiochemical Analysis 

Sample No. Gross Alpha 

€330-05 

RBO-06 

190 
+170 Bq/kg 

4.7 103 
+3.1 x lo3  Bq/kg - 

RBO-07 620 
+380 Bq/kg - 

RBO-08 

RBO-09 9 90 
+760 Bq/kg - 

Gross Beta 

120 
+70 Bq/kg 

5.6 l o 3  
+2.5 x l o 3  B q / b  - 

460 
+I50 Bq/kg 

1.8 1 0 3  
- +0.7 x l o 3  Bq/kg 

Gross Gamma 

0.27 - +0.58 Bq/kg 

0.65 
+0.59 Bq/kg - 
1.8 
+0.6 B q k  - 
0.98  
+0.59 Bq/kg - 

A.6 DISCUSSION OF RESULTS 

The v i s u a l  e v a l u a t i o n  and c h a r a c t e r i z a t i o n  of the sprayed-an i i ~ s u -  

l a t i o n  oa t h e  containment  s h e l l  were summarized by c a l c u l a t i n g  a.n expo- 

s u r e  uumber of 75. This  numerical  r a t i n g  i s  i n d l c a t i v e  of s e r i o u s  

p o t e n t i a l  f o r  human exposure.  The widespread a sbes tos -con ta in ing  d e b r i s  

poses  a h i g h  r i s k  of exposure t o  i n d i v i d u a l s  e n t e r i n g  t h e  containment 

area. These coad l t io i i s  v i o l a t e  p r e s e n t  Occupa t iona l  S a f e t y  and Health 

A d d  n i s t r a t i o n  ( 0 S U )  r egu 1 a t  i o  iis . 
Based oa the a i r  samples c o l l e c t e d  durii lg t h i s  e v a l u a t i o n ,  i t :  i s  

a p p a r e n t  t ha t  background a s b e s t o s  a i r  con tamina t ion  i n  t h e  containmeilt 

area i s  minimal. A l l  samples i n d i c a t e d  l e v e l s  t ha t  were w e l l  below pres -  

e n t  o c c u p a t i o n a l  exposure  l i m i t s  (OSHA - 0.2 f / c m 3 ,  8-h TWA*). 

s h o u l d  be  e x e r c i s e d  i n  i n t e r p r e t a t i o n  of these d a t a  because t h e  a i r  

samples  t a k e n  on December 14,  1987, were c o l l e c t e d  under  c o n d i t i o n s  of 

minimal employee a c t i v i t y .  The only d i s t u r b a n c e  of i n s u l a t i o n  and 

d e b r i s  o c c u r r e d  d u r i n g  the movement of the peop le  conduct ing t h e  

survey . 

Caution 

*t ime-weighted a v e r a g e  
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Employees working i n  t h e  containment area could i n c u r  s i g n i f i c a n t  

exposures.  A c t i v i t i e s  such as c l e a n i n g  of f l o o r s  o r  equipment or 

c l imb ing  and walking on t h e  catwalk cou ld  a l s o  produce a i r b o r n e  exposure 

t o  a s b e s t o s  f i b e r s .  

Bulk a n a l y s i s  confirmed t h e  p re sence  of a s i g n i f i c a n t  pe rcen tage  of 

a s b e s t o s  i n  a l l  t h e  samples. Asbestos-containing d e b r i s  w a s  noted on  

most s u r f a c e s  i n  t h e  containment area. The damaged p i p e  l agg ing  exposed 

i n s u l a t i o n  c o n t a i n i n g  amos i t e  a s b e s t o s ,  while t h e  sprayed-on i n s u l a t i o n  

con ta ined  a moderate pe rcen tage  of c h r y s o t i l e  a s b e s t o s .  The e v a l u a t i o n  

of bulk materials inc luded  a n  e v a l u a t i o n  of the degree  of f r i a b i l i t y  and 

d e t e r i o r a t i o n  of t h e s e  materials. It was appa ren t  t h a t  t h e  ACMs were 

h i g h l y  f r i a b l e  and were undergoing s i g n i f i c a n t  d e t e r i o r a t i o n  and delami- 

n a t i o n .  The presence of widespread d e b r i s  and v i s i b l e  de l amina t ion  a t  

random l o c a t i o n s  w a s  evidence of t h e  d e t e r i o r a t i o n  of t h e s e  materials. 

The samples t h a t  were c o l l e c t e d  f o r  bulk a s b e s t o s  a n a l y s i s  were 

a l s o  analyzed f o r  t h e  presence of r a d i o a c t i v i t y .  The primary respon- 

s i b i l i t y  f o r  r e g u l a t i o n  of t h e  s a f e t y  and h e a l t h  a s p e c t s  of r a d i o a c t i v e  

m a t e r i a l s  r e s i d e s  w i t h  t h e  Nuclear  Regulatory Commission (NRC). The NRC 

was con tac t ed  f o r  a s s i s t a n c e  i n  de t e rmin ing  the s i g n i f i c a n c e  of t h e  

l e v e l  of r a d i o a c t i v i t y  p r e s e n t  i n  t h e s e  samples. The h i g h e s t  l e v e l  of 

a l p h a  a c t i v i t y  e x h i b i t e d  i n  t h e s e  s a m p l e s  would be i n d i c a t i v e  of Type A 

n u c l e a r  waste.  To f u l l y  d e s c r i b e  t h e  b e t a  and gamma a c t i v i t y ,  a 

d e s i g n a t i o n  of t h e  predominant s o u r c e  r a d i o n u c l i d e  would be necessa ry ;  

and such a s t u d y  is  beyond t h e  scope of t h i s  i ndus t r i a l -hyg iene -o r i en ted  

survey.  

Recommenda t i o n s  

Immediate a c t i o n  should be t a k e n  t o  c l e a n  up a s b e s t o s  d e b r i s  on t h e  

f l o o r ,  l a d d e r ,  ca twa lk ,  and l edges  i n  the containment area. T h i s  work 

shou ld  be conducted by i n d i v i d u a l s  who are med ica l ly  approved, t r a i n e d ,  

and p r o t e c t e d  as r e q u i r e d  by OSHA r e g u l a t i o n s ,  acco rd ing  t o  T i t l e  2 9 ,  

Code of F e d e r a l  Regu la t ions ,  P a r t  1926.58. 

F u t u r e  work, such as maintenance and i n s p e c t i o n  a c t i v i t i e s ,  should 

b e  performed by t r a i n e d  and p r o t e c t e d  workers. A d d i t i o n a l l y ,  p e r i o d i c  
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mon i to r ing  of t h i s  f a c i l i t y  shou ld  be conducted t o  de te rmine  t h e  degree  

o f  d e l a d n a t i o n  of a s b e s t o s  i n s u l a t i o n  and t o  e v a l u a t e  a i r b o r n e  a s b e s t o s  

l e v e l s .  

A t  t h e  time of t h i s  e v a l u a t i o n ,  no s i g n i f i c a n t  a s b e s t o s  f i b e r  

l e v e l s  were d e t e c t e d ,  b u t  t h e  f a c t o r s  t h a t  can  l e a d  t o  a i r b o r n e  f i b e r  

l e v e l s  a r e  p r e s e n t ,  and t h e  p o t e n t i a l  f o r  e x c e s s i v e  a i r  l e v e l s  i n  t h e  

conta inment  a r e a  does e x i s t .  

A formal  Opera t ions  and Maintenance Program f o r  c o n t r o l l i n g  

o c c u p a t i o n a l  exposures  shou ld  be  i n s t i t u t e d  u n t i l  more permanent c o n t r o l  

measures can  be enac ted .  The e n c l o s u r e  o r  e n c a p s u l a t i o n  of t h e  f r i a b l e  

sprayed-on i n s u l a t i o n  would n o t  be a p p l i c a b l e  t o  t h e  m a t e r i a l  t h a t  i s  

a p p l i e d  t o  t h e  s t e e l  containment s h e l l  because  of t h e  h igh  f r i a b i l i t y ,  

t h e  dep th  of t h e  i n s u l a t i o n  (1.5 i n . ) ,  and t h e  f a c t  t h a t  t h e  i n s u l a t i o n  

i s  undergoing de laminat ion .  

c o n t r o l  t h e  r i s k  posed by t h e  broken p i p e  cove r ing  t h a t  exposes f r i a b l e  

m a t e r i a l s .  

Enclosure  o r  e n c a p s u l a t i o n  can be used t o  

While a n  e f f e c t i v e  Opera t ions  and Maintenance Program can ensu re  

t h a t  adequa te  o c c u p a t i o n a l  p r o t e c t i o n  i s  achieved ,  t h e  recommended 

c o n t r o l  measure i s  removal of t h e  a s b e s t o s - c o n t a i n i n g  i n s u l a t i o n .  The 

h igh  exposure  r a t i n g  i n d i c a t e s  t h a t  a s i g n i f i c a n t  ongoing r i s k  i s  pres- 

e n t  t o  t h o s e  e n t e r i n g  t h e  containment a rea .  A d d i t i o n a l l y ,  i t  should  be 

noted t h a t  a s b e s t o s  m a t e r i a l s  must be removed from t h e  b u i l d i n g  b e f o r e  

f i n a l  demol i t i on .  
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Recommended Contract Specifications 
for Asbestos Abatement Projects 

MARYLAPIQ DEPARTMENT OF 

HEALTH AND MENTAL HYGIENE 

STATE OF MARYLAND 
DEPARTMENT OF HEALTH AND MENTAL HYGIENE 

OFFICE OF ENVIRONMENTAL PROGRAMS 
SCIENCE AND HEALTH ADVISORY GROUP 

WILLIAM M. EICHBAUM 
ASSISTANT SECRETARY 

April, 1985 
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h--ine p. F a r r e l l ,  M.D., K.P.H. 
Chief 
Division of EavrraMlentdl Disease Orrtrol 

hlAn s. w e k t  
Senior MUZIV~B: Hygienist 
Divis ion of Fsnr i rmta l  Disease Cxn-so: 
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PART 1 Genera! Lncomcion 

1.1 B i d d i n g  RequirerrenLS 

1.1.1 S i t e  Investiaation 

1.1.2 Drscrepncies 

1.1.3 Wif ica t ions  and Withdrawais of B U ~ S  

1.1.4 BLd S g i L T i t y  

1.1.5 Lwrenses and W i f i f a t r o n s  

1.1.6 Rejecfion of B i d s  

1 . 2  Wini : ions  

1.3 S a p !  of Work 

1.4 D g c i p t i o n  of W c k  

1 .S AFpLicaole Standards and a i d e l i n e s  

1.6 Suar;l:tals and t-X~ices 

1.7 S:te S g ’ x i t y  

1.8 al-ergenq P l a M L n q  

1.9 Pre-s-ac a?!ee:ing 

PART 2 .%aterials and fi?uip?ent 

2.1 Materials 

2 . 2  EqUiprrnc 

2.3 S u c s t ~ ~ u ~ ~ o n s  

PART 3 Execxion 

3.1 Preparation 

2 -1.1 W k  Area Piedear.ing 

3.1.2 Wsrker Decontarmnation Endosure 

3.1.3 Waste C~tarner  P a s s - a u t  Aulotk 

3.1.4 

3.1.5 Marntenance of Cnclosures 

3.1.7 %st ing  Enclasures 

3.1.8 Establishinq b r g e n c y  atlts 

3.1.9 RBlovmq Fuc,ures fran Area 

Barriers Betueen tbe Wark Area and CXrdpied Areas 
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PART 4 Supprt A c t i v i t i e s  

4.1 h a i n i n q  

4.2 Medical MEnitminq 

4.3 ASk?stos prpject Manager 

4.4 A i r  Smplinq Professiondl 

4 . 5  Latpra-mry Services 
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1.1 Biddin% R e q u r m e n t s  

1.1.1 S i t e  Lnvescigation 

1.1.1-1 

1.1.1.2 

L.l.1-3 

1.1.1.4 

E y  subrutting a bid ,  the Orruactcr ackncwledges that he has u1- 

vpstiqated and satisfied hurself  as to a) the mnditions affec;ing 

tbe cark, mclrrding but rnt l a t e 3  to ~ y s i c a l  adi t ions  of the 

b i t e  m i c h  m y  bear q o n  site access, handllng and storage of 

tools and materials, ta w a t e r ,  d-1~ other t s t ~ l -  

itits ar otherwise affect performance of requured act iv iucs ;  b) 

the m a c -  and quantity of a l l  surface and subsurface mteruls 

or -Lack% to be e n a t e r e d  ln M far as this mforrrrrtlon ls 

reas3nably asczrtarnable fran an rnspection of the site, u l d u d -  

mg exploratory u x k  Qnc by the Buildlng Qmer QT a dCsiqnatLIC1 

cansultant, as vel1 as mforrrrrtian presentsJ ln drawrngs and 

specifications mcluidel rnth ths a n t r a c t .  hy fa i lure  by the 

Ccn'Jacux to acquarnt hlmoelf vi*& available m f o m t i o n  ~ ~ 1 1  n o t  

relime him fran the responsiblity for esuratznq pofe r ly  the 

difficulty ar mst of successfully perfonrung the w r k .  Rr 

B u l d m q  Cmer is mt respvlsible for any mnclusions or m w -  

preratioi-.s Rede by the m u a c t o r  on the hrsis of the mfornra:ion 

made a v a h b l e  by the Buldinq 0 . n ~ .  

W bids vi11 be accepted f r a n  any antra-Zs: Vho has not mspeztsd 

the ]ob site ei-hec ra pe-san a- Liiough a CYJalified desiqnated 

represenwave .  

Bi.dde-s shall attend a pre-bid imetmq to be held [ Z N e r t  t m ,  

place]. 

represenpative is a mandatory prerequisite for the acceptance of 

a bid frur -ma: Cnntracmr. 

BLdde-s are ejvised to taxe representative s q l e s  of %?e i ra ter ia? 

for analysis. h t e r r e n t  prcaxkes and qdi .pren:  w i l l  varr 

depending on material a n p s i t i o n .  Th~s should be r e f i e c t e d  m 

bld prcpsals. 

Attendance a t  this nettma by the Biddr  or h i s  @ified 

L.1.2 Discrepancies 

1-1.2.1 Stmuld a Bidder find discrepancies in tne pians and/or specific- 

a:ions or Shouid he be rn (i3-t as t~ m e  m a n i n g  or i n t e n t  of any 

par: ' d e - e o f .  he must, rn later rndn [ 1 days prior '3 'Ihe bid 

Opening, reqilesc clarification frm. t9e bui ld ing  Dine-. C l s -  

crepmcies w i - ~  K ~ D U ~  -9 conflicts between t i e  Cmxac: L x r a i n c 3  
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and applicable Fedezal, State or kcdl regi i la t ions ar rexirene'l's 

shall be melded herein. Eklure tn request such clarifxat:on 

is a miver to any c lam by the E i d d o s  for expense made necessary 

by reasa of later mtexpretation o€ t3e Cntract  Dxm?ncs by the 

Dulding mer. 

E&planations desired by a prosw-ive Bidder regarding ?he con-  

tract dravlngs [Insert drawings m AF.lpendix1, specifica--ons or 

other bid rfxynents s h a l l  be requesGd un writing frun t'le 

Building 0i.aW M later than I I days prior to the bAd opening. 

R v t ~  s.'rall m c l d e  the contram number and m and s h a l l  be 

d r r e c d  ta [msert  address1 

1.1.2.: 

1.1.2.3 Oral explanations or mstrllCticn will mt & binding. azly writ- 

1. 

ten addenda are binding. ?my ad&!& resulting fran these re- 

guests vill k maiied to dl l is ted holders of t h e  Bld bmt m 

L a t e r  than [ I days prior to the bid w i n g .  he Bidder s h a l l  

acknwldae the receipt of a l l  addenda. 

,1.3 W i f i c a t i a n  and Withdraw: of B i d s  

1.1.3.1 WiLhcka-1 or mdif icat iors  to bids are effective only i f  w r i t -  

ten rutice t!+iereof is fi led prior td time of bid w i n g  and a: 

the place s p c i f i f d  m the Notice tc Bidders. A rntice of v im-  

drauaL or M i f i c a t i o n s  to a bid mt te siqned by the Gnuact-  

or h i s  designated representative. 

1.1.3.2 No n t b d r a m l  or rrodifications shall te accepted aft=* the 

tm for openin? of propJsais. 

1.1.4 Bid S e c u r i t y  

1.1.4.1 Each B i d d e z  rms: f r t - n i s h  a bid bnd issued 5y a repc;taDk security 

a x p n y  w i t h  h i s  p r o p s a l .  'me bond mu: ke m an a m m Z  not less 

trw C 1 pxcen: of the mount of t!!e cb5e D i d .  ot+iex se- 

c u i t y  m y  he acmcptade as agr& +a by t . e  Bulding Mer. 

Lrsutance requirerrrnts- h e  Cbntzac+ar shall prcchase and min-am 

msuance that w i l l  p r o w :  hun frcm clams that m y  arise out of 

or resu l t  from h s  activizies under t3i5 Cmtrar,, uhetner thase 

activlti- are perforxed by hunself or by any SubcDn*---acmr ar by 

anyone d i r e r - l y  or m d i r e c t l y  empioyed by any of them Q: by 

anyone for *-e at-s any of them m y  be liable. 

l.L.c.2 

1.1.4.2.1 B i d d e r s  shall sutrmt prmf of cavaraue under the WX)aMn's 

Capssation ms~xance system of the State of I I or other 

sunilar b e f i t  at=. 



1.1.4.2.- 

1.1.4.2.3 

1.1.4.2.5 

1.1.4.2.5 

$500,000 W i l y  Lnyury and 5250.000 Pr0pe':y DaMje (aach 

cc3xence) 

I N Y E :  Building M e -  must detemue ?he appropr i a t e  

a w i q e  fo r  s p e c z f i c  prolecrs. 

of t % i s  ratur-e routinely exp1Lc:tly prohibit 

recovery for  mciaenw mvolving 'mat s u b s - a c e s .  

Con-sac-ar n u s :  be able  Q m r r  =%it ,he has 

mti:;ed h a s  msuranm c a x r i u  of L!e Mture  of h i s  

\\ark Lnmlvanent with 65cescds and t 9a t  me coverage 

m e f f e  specificaLly mc:udes an d r s e r r e n c  for 

dscestos abaterent a c t i v i t i e s .  The Building 

Me- should conslllr w i t h  has msurance cazr1-s and 

ieqal representat:ves :or any s p c f i c  provrsions 

that they aay  reqdxe  for  the abaterrent amtract ar 

for rnsuran~e coveraae and to review Bidder s' trruss-  

mns . ) 
Tne Sui idu iq  me- shall provide v e ? a d e  1iaCi:::y and 

popec ry  danage UISUTMC~ for "-cle dl;-acion of %e project. 

[Ayy adeizronai ~ n s u r h n c e  r e q u i r m n t s !  

E m e  Om&- ~SZXL+S ' h e  Cmzracmr to use any of t!!e Mer's 

qipne.ir -ais or facilities. s u m  use will be Tatu i rous  

and ",e Cnmrac-sr sha l l  release the Mer  fim MY r e s p n -  

s i b r l i c y  a r i s m ~  from c l a m  fo r  pr-.sanal myuries,  mclu3mg 

death, arismg out of the use of sucn equpwn:. tools. or 

facilities urespxzive of the mndit lan mereof n- any 

ncgiqence M the 

Insurance p l i caes  

of the mer in pmut inc  their use. 

1.1.4.3 S r O u l l  the B ~ d d e -  tc ubm the contract u avarded fa i l  or be un- 

able to execute t9e mntract  fo r  any  r e s o n  wiL9in I 1 &ays 

afte- rozrfication of awarc?, *hen an amunt equal to the 

differerce ktuep_n t!qe acceptabie bid p r i c e ,  and that of the 

nexz highest Bidde- snall be paid ~LI the B u l d i n g  Mer as liquid- 

at&  Carnages. 
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1.1.2.2 

1.1.2.3 

and a p p l i a b l e  Federal, Sta t e  or Lp=al reg-ddt ians  or r q i r m n r s  

shall ke ~~cl ,&ed herein. mlure e o  reqsst sum d w ; f i a t i o n  

is a u a i e r  to any clam by tbe Bidder for @xpznse mde n e c e S S r y  

by r w c n  of latez mterpretation of the mtrect  Ctxurfen= by the 

Burlding mer. 

-1ana:ions desired by a prospxtive B i d d s  regardmg L3e con- 

tract drawings ['Lnsert drawings m m d r x l ,  spec:fica::ons OK 

other bid ckxxmmts s h a l l  te requeswd m v s r t i n q  from tne 

Building W M latex thar. 

R a p s t s  shd.1 mclu?e t l e  ffinUaCt number and rrame and shall be 

directed to [msert  address] 

O r a l  e*plana t ions  or ~nstruz~ion w i l l  not &! binding. crrly wit- 

ten addeda are bmnding. 

puests will be miled to ail listed holders of the Bid ;)ocunent m 

later than [ 1 days  p i o r  to t..e bid opening. The B i d d e r  shall 

aricnculedqe the r e e i p t  of all addenda. 

] days p r i o r  to the bid  opening. 

&iy addenda resulting frm these re- 

1.1.3 e i f i a t i m  M(! X i t h d r a - 1  Of B r d s  

1.1.3.1 Withdraval or rrodifications m bids  are effecxrvc cnly i f  writ- 

t e n  mtim t5creaf US filed prior eo tzre of b i d  .Jpening and a: 

t h e  place specified L? t h e  W-LCB to B i d d e r s .  A notice of wlL3-  

&a& OT n d i f i c a t i o n s  to a bid nuast be signed by the Cm-Jact- 

or his designat& represenzative. 

No --dram1 or rrodificatrons shall be accep ted  &Lei  the 

t m  for o p s i n q  of proposals. 

1.1.3.i 

1 . 1 . 4  Bid S e c v i t y  

1.1.4.1 Eacn Bidder ma: fwL'r;ish a bid  mnd issued by a reputable s e c u i t y  

ccxrpany WLL? his  promsai. he tond mu5c ke ~n an amun: not less 

tnan I I ; e t c e n t  of the anuunt of the base bld. me' se- 

c v i t y  tray Se accepmble ils agreed to by the Bu13 inq  %TIC. 

LNurance r - a i r m t s -  The b-crac tc r  shall prchase and m a t n t i u n  

Z n S U m c e  that will p ~ t e c :  hrrn fram c l a m  tha: m y  arise out of 

or r e s u l t  from h i s  a c t i v : t i B  under L!is  Cmt-a,",, whet5e.r those 

aC~1Vlties a r e  p e r f o m  by h m e l f  0: by any SuDoJnt-arar or by 

anyone d i r e c - l y  or mdirectly employed by any of them or by 

anyone for *me act5 any of ~ l e m  m y  be liable. 

1.1.4.2 

1.1.4.2.1 Bidders  shall su&r.~t prmf of coverage under the Wyknw's 

Colpx?nsation msuran~e system of t h e  S t a t e  of [ I or ot'ler 

similar b e n e f i t  acts. 
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1.1.5.4.1 

1.1.5.4.2 

1 . 1 . 5 . 4 . 3  

1 . 1 . 5 . 4 . 4  
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1.1.6 'Ibe auLc,nq Omex reserves *&e r q 7 t  'co relect ai* for any reason 

that serves the best ~r.+t.es+s of me Bui ld ing  &ner or b u i l d i n g  

occupnts. 

t s d m i c a l i t y  ar L r r e g u l a r l t y  LI-I a bid.  

z . n f o m t i c n / & r m t a t i o n  or the s u k m s s i o n  of mmr-rect m f o m t m n /  

&currentatLon w i l l  r e s u l t  ur autaMtic d r s a q u a l r f i c a t r o n  of bid 

pacicage . 

?he B d d i n g  Omex also reserves me r q h t  'u3 wive m y  

Faslue to submrt r m : e d  

1 . 2  D e f i n i t i o n s  

1.2.1 

1.2.2 

1.2.3 

1.2.4 

1.2.5 

1.2.6 

m w t  - eo control f i k r  relezse frm, asbes*ss -con ta in -  

ing mterials. 

de r rp l i t i on  and renovat ion  activities. 

~r r? rdes  r m a l ,  e n c a p s u l a t i o n ,  enclosure, r e F i r ,  

- - r im Cmference of t w e r m n t i d  Idustr ia l  Hnienists 

6500 Glenmy Avenue Bui ld ing  D-5 

Cincinnati, Oruo 4 5 2 U  

ADiA - ?.Wrican Irdustrizd Hmiene A s s m i a t i o n .  

475 wolf Ledges parkiwy 

Akron, Ohio 44311 

Rrrlrxk - h system for m t t i n g  incress and engres s  v i 3  m i n h m  air 

m v m t  ketueen a a ~ m t a m i ~ t e d  area and an u m a n t a m i m t e d  aread, 

t y p i c a 3 y  consisting of tw c x - a i n e d  & x x u a y s  sew-ated by a dis-umce 

of a t  leas: 3 feet such +&.at me passes t J ~ o u @ ~  m e  c h w a y  into the 

a i r l o c k ,  a l lowing  the doorway shee t in :  to overlap and dcse off *he 

openin? &fore proceeding througn -me second &oruay,  thereby prevmt- 

ing flow-through m ~ n a z i o n .  

L- mi-&r ing  - me process of mas~~inq me fiber mateat of a known 

volurrt? of air cullected d u r i n g  a s p e c i f i c  *-id of t i m ~ .  

procedure nannally u t i l i z e d  for asbestos folio= *be N I b S H  S-&d 

W y t r c a ?  Method for &itRstos in A.K p&ij;v. 239 or Me'bCd 7400. 

F w  derance air  mni to r inq ,  e i e c t r o n  m c r c s m p y  rntkds m y  be 

u i i l i z e d  for lows d e t e c t a b i l i t y  and specific f iber  i d e n t i f i c a t i o n .  

A b  Senpling ProfessLad - Tne professional mn*Jacted or employed by 

the Building M e r  to supettise and/or conduct air  m n i t o r r n g  and 

analys~s scherrrrs. h i s  i n d i v i t u a l  m y  also fuiczion as tiie &ikes-ss 

Pmject Manager, i f  qualified. S,ge?.ision of air s ~ n p l i n g  and 

e v a l u a t i o n  of resu l -s  should te p=rfonred by an m d i v i d u a l  c e c t i f i e d  in 

the mKehenSiVe Praczice of irdustrial  Hpiene IC.1-H-1 and having 

specidized w r i e n c e  i n  a i r  sanp?in.; far asbestos. 

?he 

c?ttter acceptable 
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1. 

A l r  Sdnplinq Professionais mc?xie C l v r r o n m n t d  mineers, ? U C h i t @ r , s ,  

chenusts and Erv~onrren~d S c i e n t i s t s  or others w i t h  q ~ i v a i e n t  

experience m a s h s t a s  air mnitar inq.  

a f f i l i a t e d  i m y  uay other t!!an through this - t ract  w i t ?  the 

Cmtractar prrforrmng the abaterent uork. 

2.7 A i e d  w a w  - W a t e r  tD m i d  a s u r f a c t a n t  has been added. 

Th,s m d i v i d d  shall not b 

1.2.8 ANSI - Anerrcan Natiorull Standards LNt1 tu t . s  

1430 Broadway 

Nw Y a k ,  N w  Yark 10018 

Asbestos m a n s  the asbestifom varieties of serpentine ( c h r y s o t i l e ) ,  

rie kcki te  (orocidolite), cumnrngtanite - qrunerite (amsite),  

m t h r o p h y l l i t e ,  and a c t i n o l i t e ,  and t r e r r o l i t e .  

1.2.9 

1.2.10 Asbestos m n t a i n i n g  riatmial (x.%)+%aterial -sed of astestot  of any 

type 4 m M ammt greater than 1\ by weight, either a l o n e  or rruxed 

wth OW fibrous or mn-fibrous materials 

1.2.U W-S -tamma -te m-rial - asbestas c o n r a i n i n q  mterial or 

asbestas axtamwted ob j e c ~  requiring d i s p s a l  . 
1.2.U Asbestos Projec t  MMaaer (also known as C l e r k - d - t h e  WKS or Ca-cptent 

Persorr..)-An rndividual q u a l i f i e d  by v r r t w  of experience and educat ion,  

designated as the M e r ' s  representative and r e s p n s i b l e  for oversee inq  

the as&-stos abatement project.  [E an ubesuts Proje -  Manager has 

been selemd, he nay be specifically desiJnated here. I 

4.3 

See *:ion 

1.2.U AS'M - Amrican Society Fox % t m g  and Materials 

1916 Race S t r e e t  

P h i l a d e l p h i a ,  Pa. 19  1 0  3 

1.2.14 Authorize3 visimr - The Buildrng Mer [and any desiqnared r c p r e s e r t -  

ativcsl and m y  r e p r e s e n t a t i v e  of a regulatory or other aqenc hawmg 

jurisdiction over the p r o j e - .  

1.2.15 Buildlnq 

1.2.16 Certrfid XdusLrra l  H y g i e n i s t  - ( C M )  - Rn mdustrial hyg ien is t  cerzi- 

- he M e r  or h i s  authorized r e p r e s e r l t a t i v e .  

fied 111 mprehensrve Practice by the Arerim Board of Indus~-ial  

H y g r i e n e .  (Sg S e r , i o n  1 . 2 . 3  for a d d r e s s )  

1 .2 .17 Clean roan - An m e u n w n a t a ? .  area or r m  which is a part of the 

u x k e r  decMtYnrnation enclosure syscen w i ~ ?  provisions for s t o r a g e  of 

uorkez's street clothes and clean p m t e c t i v e  equ ip ren t .  
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as c ~ i l i n c s  and .nn-ioac-sJFprz-nq mi;s. 

L.2 .5;  Surfac-a.: - A nermca, *et:ing aqent a ~ e c  -a *BLC to *rove .me-  

..- u a t i m .  

1.2.52 V s i b i e  mussions - hny gi~lssions m t a i n i r i g  p r t r c k t e  asOestos m T -  

erial that  are v;sually &*ux-ale VLL~OU: the aid of ms*-nts. 

Th i s  Qes mt Lncl9de candensed unrrmorned meter vapx .  

1.2.53 W a s t e  transfer airiwc - A decontanunacion system u t i l i z e d  for trans- 

ferrzng m t a i n e r i z e d  waste frm, msi& t~ o u t s i d e  of the l a r k  xed. 

1.2.54 W e t  c l ean ing  - h e  process of e l m n a t i n g  asbestos mntarmnation from 

building surfaces and &:era by using dot!%, mps, or other cleaning 

u t e n s i l s  mich have ken dapzned w i t %  w a : ~  and a f t m c i i s  thoroughly 

decontanumted c- dispmsed of as ascestos cnn*-nat& has-&. 

1.2.55 kiork area - Designated rooms, spaces, or areas of *&e project  XI mich 

assbe5tc3s dnatamt acCclom are  *a 02 under--e? or %him my b e m  

concamrnated as a r e s u l t  of s u a  abaterrent ac:ions. A a n r a i n e d  uork 

area rs a w r k  area mien hab bee? s e d ,  p l a s : i c i z d ,  Md equip@ 

w i v 1  a deconramulation enclosure sys-m.. 

M L s O b t e d  OT a X l t r O i k i - a C c e S S  mrk Ked Mien has rot bee.1 

p l G t i c r Z &  ~ P T  equip& w i t h  a d e c o n m n a t i o n  enclosure ~jstem. 

A mn-niained work =ea is 

1.2.56 Warker d c e 3 n r a i n a = l a n  enciosure - A &mr.-aTination system c o r s i s t l n g  

of a dear. ram, a snOuer r a m ,  and an e q u i p n t  room septated frm, 

earn o ~ ! ! e r  anc frun m 

h ~ s  system IS us& fro a l l  mrker events  ar.5 exis: LR *.e uork area 

and for q u i p r r e n t  and m. te pass o u t  for vw l l  p b s .  

w r k  area airloocs and con-dined h ~ a y s .  

1.3 Scow of Work 

1.3.1 

1.3.2 

1.3.3 

This s p s c i f i c a t i o n  mvezs t h e  dnacwent 05 c x p s u r e  t3 asbes-as hazards  

frcm bu i ld ing  ST-~TUC~US md m r c p n e ~ * a  listed m 1.3.2 I: is the m- 

tent of the m u a c t  CCr&?enzs to shov d l  of t5e bark necessary to 

mrple’;e the project. 

[Frovide a descriptive list of all loat ions of asbestos mnca l̂nmg 

r r a t r r i a h  to be abated, rnclullng ptent1a.L add-ons md deLetions1. 

Identify preceisely, g e f e r a b l y  vi=! dravings, the -tion of asSes+ss 

-cntammg mterials and the types of akntemnt to te perfom&. Msc 

~ o v i d e  details regardma the mrk necessary to resmre the project tn 

s a m  specified mndiaon. 

[Insert other requlr-rw suc! as gene-ai cooditions, supplmen=edazz 

general c c n d i t i o n s  , e x .  menever applicable I .  
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1.4.1 

1 . / * . 2  

1.4.3 

1 . 4 . 4  

1 . 4 . 5  

i . 4 .6  
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1.6.1.1.6 

1.6.1.1.7 

1.6.1.1.8 

1.6.1.1.9 
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1.6.1.2.2 

1.6.1.2.3 

1.6.1.2.4 

1.6.1.2.5 

1.6.1.2.6 

1.6.1.2.7 
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1.6.2.1.3 

1.6.2.1.4 

1.6.2.2 During Abatemnc 

1.6.2.2.1 S & m t  to the C m u a m r ,  results of bulk m t e r s a l  analysis 

and air *ling data mllecced dwmg t3e cDu=se of the 

abatement .  h e s e  sample results are for u-.fomation mly. 

m y  serve only tn m n i t o r  m t r a c t o r  p z f c m c e  d u i n g  Lye 

pro-~ect and s h a l l  rot release the G n t r a c - s r  :ran any re- 

spnsibillty -a sample for CrSHn arnpliance. 

1.7  S i t e  S e c ~ - - t v  

1.7.1 h e  w r k  area AS to be restrir .ed o n l y  rn aut%or:.zd, u a i n e ; i ,  and 

prate-ed personnel. hese nay rnrzl.de the C m z a r a r  ' s q i o y e e s  , 

mpioyees of Sucror.c,-ac-,=rs, 01lner ~ n ; i i o y e s  ail r e p r e s e n z a t i v e s ,  

S t a t e  ma local mspxzars and .my ot!!e- designa:ed rndiviauals.  A 

lis: of authorize3 pcsonnel  shal1 be eszadished pZLor '9 p3 s ' a t  

and psced m t t r e  c i e a n  r o m  of t'le w r K e -  Qcan-amsm:ion t;lci?:ty. 

1-7.2 E n c y  1r.m the wrlc area by unauthorized mdiv:l&s s ? d i  be repxcffi 

mwdiately to the BuALng  Omer by tne C M ' J a r - c r .  

A log toox s h a l l  be m i n t a i n d  v1 tbe  clean-rcrx &'ea of m e  w r i t e r  

deconcamrna=ion system. Anyone ktio enters L-te WrK a x a  lrmst r'ecord 

i-aan~, &filiation, 'a L?, and t m  o u t  for edcn entry. 

A-ss to the u x k  area shall be through a s i n g l e  w r k e '  demn'arAm- 

u o n  system located at [designate a loca t ion  a t  the * o r k i t e l .  Ui  

other mans of access ( b r s ,  vLndovs, h a l l w a y s ,  e::.! shall be block- 

ed a- kxked y3 as to prevmt  entry m or exit F - a  Lye wrk area. 

The cnly exceptions for ttis rule are  +he caste pss-out a i r l o c x  *IC! 

shall be sealed except during the rerroval of c n n - , a i n e - - z d  asks'& 

1.7.3 

1 .7 .4  
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1.7.5 

1.7.6 

1.8.1 

1.8.2 

1.8.3 

1.8.4 

1.8.5 

m g e n c y  planning W1 t.e developed prior to anatemznt mitiation 

and agreed to by Qntracmr and On-. 

Eriergency p.ocedures shall be m wit ten form and prcrmnent ly  p s t e d  UI 

the dean chanqe area and equiprent roam of the u x k e r  decontanunazion 

area. 

these procedures to amnowledge r e c e i p t  and -iderstanding cf w r k  site 

l a y o u t ,  location of emergency exits and ervrraency procedures. 

Drerqency planninc shall m c l d e  vritten mtification of pliz, f i r e  

and ewxqency ned.=al p r s c n n e l  of planned & t e n t  act:vitres, mrk 

schedule &rid layou: of u x k  ared, particularly hurlers chat may 

kcfecz reswrse opabrliti.es. 

mrqer~~' $annins shall mzluie c o i s i 5 e r a t i o n s  of f i re ,  expiosion, 

-DUC aLmspneres ,  eiec-rica: hazarh, slips, :-ips and falls, ccnf ined  

ssplces m l  heat related m p q "  h ' r l t ten pzoced:ureS s h d l  be ckv.rkpd 

and e ~ l o y e  uarn ing  L- prcmr3~es snal: ce +-ovided. 

Eployees mall k trained II: macuation procedures m '17e wer.t of 

mrKcplace erwqencies. 

Everyone prior tr, encermg the u x k  area m u s t  read and sign 

1.8.5.1 Far m - l i f e - t t r e a t e r i n g  s i t u a t i o n s  - mp1oye-e~ injured 3-c o';he'- 

w i s e  ~ r , ~ a p a ~ i ~ ~ e d  shall deeon-amnate following m d  procdurers 

w i t h  assistance frm. fellow w x w r s  i f  neressa-y, before e x i ~ i n g  

the corkplace to wtain proper rredica? P e a - m t .  

1.8.5.2 For life-threatening u : ) q  or i l l n e s s ,  r o t k e r  d e c o n - a n a t i o n  

shall take least pr io r i ty  eft- rreasures to s'tabilite the mjured 

rarker, r m v e  hun  from the uDrrplace and secure proper nrdical 

Ueatment. 
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L.9.1 

1.9.2 

1.9.3 

1.9.3.1 

1.9.3.2 

1.9.3.3 

1.9.3.4 

1.9.3.5 

1.9.3.6 

1.9.3.7 

1.9.3.8 

1.9.3.9 

1.9.3 .lO 

Prepara t ion  of mrk axed 

personal protective equiprent melding respiratory protection and 

protective d o t h i n g  

mployeu  uho -11 partic;*- rn the pro;er.. r n c l & m 9  d e l l n e a t -  

ion of experience, trainmg, and assigned r e s p X S i b i l i t i S  during 

the project. 

D e m m m r u t i m  procedures for pxsonne l ,  mrk area and 

eq4lplent. 

Abatemnt r r e t k d s  and pocadures to be UtlllZed 

R q u u r d  u r  mni-ar rng  procedures 

Procwiuzes for  handling and d s p s i n g  of *aste mterials. 

PrOced'JreS for f-1 ~ C d K L L ~ t l O n  Wid d m w .  
A xquence of u x k  and p z f o m c e  schedule. 

Procedures for deaLmg nth h t  stress. 

1.9.3.U m q e n c y  procedures 
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2.1 Hatezials 

2.1.1 General (all abate-mt j x o ~ e c r s )  

2.1.1.1 

2.1.1.2 

2.1.1.3 

2.1.1.4 

2.1.1.5 

2.1.1.6 

2.1.1.7 

2.1.1.8 

2.1.1.9 
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~gatiu ~ e s s u r e  Systerrs fcr 

u ~ l i z e d  SY as to  nov vide me wrlcplace zur change every 15 

rmslutes. 

Abaterent  shall Se 

'Ib calculate total zur flcu requuemnt: 

3 'Ibtal Lt3-n - V o l .  of cprk area ( i n  ft-1. 

15 nun 

Ib olculate the of uniu ns;tgi for the abatemmt: 
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2 . 2 . i . 3  -ressed air yscerrrs shal: & des-cred -Q ?:ovide air  ~clunes 

ard pressves  w a c h a t e  respira-sr rrnn~fact~ure's spcr f -ca t -  

i0.m. 3 e  axpressed air system snai l  have a receiver of 

aQquate c a p a c i t y  to allcu escape of all respira'sr warers frm 

contaminated areas m tne event of csqxessor failure.  Cnnpress- 

OTS mt wt the rcquuerrents of 29 %R 1910.134 t d l .  Canpress- 

w s  nee: haw an m-line carmn nnnoxide mnitor and periodic 

m o w - i o n  of the m t v n  rronoxide m i t o r  nust be evidenced. 

bxummratior. of ahsuacy of cmpresscd a x  syscerm/respi.raroty 

protection systan m t  b r e - a i d  on site. h i s  dcrunentatim 

will mc?& a list of mrpacia1e mmponents w i c h  the naxlin*rm 

nuntzr and type of respirauars t%at my LE used with the system. 

peridic testing of cmqressed a ~ r  shall =sure that system 

provide a x  of suff ic ient  quality (Grade D breathing u r  as &- 

cited u1 Cmpressed Gas Association Cnmcdity Specifications 

G-7.1) 

2.i.1.4 P.U bx!y d i s p s a b l e  protee ive  cloL?inq, mncluding head, t d y  and 

f m t  m e - i n g s  lmiess using footwear ds descriked UI 2 . 2 . 1 . 6 )  

(M15iSting of mterial urpenetrable uy asseScss f i k r s  (WR 

or equivalent) shall Se provide;! to all y1rrtezs and aut9orired 

visizcrs m s l z s  adequace *a acc"3TDdace m v e n t  without 'Learing. 

r d d i t i o ~ l  safety q i m n t  1e.a. rad. b a t s  meting the require 

mu of ? S I  S-mdard 265.1-1981. eye protection r e e t i n q  m e  

reqduenmrs of ASS: Standard 37.1-979, vl iery  shoes rmetinS %he 

requriernenrs of AVSI S t a n a ~ s 3  24:. 1-19 67 ,dispsaalc  FJC gloves), 

as necessary, s h a l l  k proviaed to dl corxers a7d author-zed 

VlSltOrS. 

Ncn-%id fmtLLear shall. Se provided to all aSarenrent workers. 

Dlsmsable z l o t k n g  shall be adeq-xicely sealed UJ the f m t w  to 

prevent tedy contamrnation. 

If launderable clothing LS tD be u x n  underneath disrrrsaole prot- 

eczive clothing, it shall ne provided ~y *he m u a c t o r  to all 

dnafemnt lgrKeC5. (It is recmnt?nded that  launerable ClO*Jllng be 

a uniqw, specrfic mlor t~ enable it to be disrinqusshed f r a  

a n e r a l  p q o s e  S l e ,  gray or black oweral l s  *ich are camPnly 

u x n . )  Lamdering must acx m accordance wtih 29 bR 1910.1001 

td) ( 4 )  ( i i i )  buever. (it is preferaole that =?e following 

2 . i . 1 .5  

2.2.1.6 

2.2.1.7 
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2.i.i.7.2 

2 . 2 . 1 . 7 . 3  

i.2.1.7.4 

2.2.1.:.5 

2 . 2 . 1 . 8  A sdff~cient s q p ! y  of  dlsrnsaDie imps, rags and spnoes f o r  * o r x  

area deconca .xa t i .on  shall Se avai ;aoie .  

2 . 2 . 2  R-vd 

2 . 2 . 2 . 1 . ~  s c l f i = ~ ~ . t  SUDO?~ af scaifGi&, kciiers, llfu -1s 

(e.q. s c r a c e r s ,  w i r e  cutters,  b r u s h e s ,  utility h i e s ,  wire a m ,  

ezc.  I mall  E provided as needed. 

2 . 2 . 2 . 2  Sprayers  wit.? purps apaa ie  of providlng 500 pW per square 

mch (psi1 at the n o z z l e  u p  at a flov rate of 2 gallons Fer 

m u m  for  spraying  anended waaier. 

2 . 2 . 2 . 3  R c L x e z  & u s t i x %  and r&wr s q . m q e e s  shall be &-ovidec? for 

c levlup . 
2.2.2.4 B r u s h e s  uzAlrted. for rerrovlng h s e  asbestus a n - d i n i n g  

mte-ial shal; have nylon or f i m  bristles, nc?z r r e ~ ? .  

2 . 2 . 2 . 5  A sufficient su-,ply of HEPA filtered vdcuw system s h a l l  be 

available diiring cleanup. 

2 . 2 . 3  €zapsubtion 

2.2.3.:  mCapsulants .s.?aLl ke sprayed us ing  arrless spray equiprwt. 

Nozzle pressure mould be ad]~astaole w i t h i n  the 400 to 1500 psi 

range. 

VlS,?llSlty and solids amtent. 

based on nanufaeturer's reconrendations1 

t3is  ~n be spcified dependmg on the encapsulant's 

Trp size snail also k specified 

2 . 2 . 3 . 2  A d d l t l o d  suppr: qdipnenc as needed. [specify khen knOVn1 

( S e p  Sg:ron 2.2 .21  
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2 . 2 . 3 . 3  The M z z e  of tqe encapsAmt nay e f f e c t  me recpzrsren:s for 

respiratory p-ocect ion.  

encapsulant application m t  be taken mtn acmunt h e n  

s e h c t i n g  respiramrs , if types otner than U T  sapplied aze used. 

:'+rs that my be given off d x i n g  

2.2.4 Enclosure 

2.2 .4 .1  [Specify rmls to De used to m s ~ ~ l l  enclosure sappr t s  and 

enclosures.] 

ventilation shall be utll-zed &x-ing the mstallation of enclos- 

LU~S and supprts i f  there xi any need to d i s t u r b  asbe5tOS 

amtaming miterials during L h s  process. 

asbestos rmtcrral my be partially renaved follarrng proper 

r m v d l  procedures prior to the installatroc of s-rts and 

encbsures . I  

Hand -1s equ4,ped w i t h  HEPA filtered locd exhaust 

( ~ 5  KI alternative 

2.2.4.2 Ack3itlot-d rmppJrt equiprent as ncaded. IsFpClfy *en brvn (See 

Section 2.2.2 and 2.2.3)l 

2.3 Suos:itians 

2.3.1 AFproval R e q u r r e d :  

2.3.1.1 The Gntsact IS based ~1 the nnterials, equipnrnt and mthods 

descibd m the -tract [rrurren-s. 

T?x Buiidlng M e r  vsll cpnsider p r o ~ d s  for s u h s t i t u u o n s  of 

mtezrals, equipnent and only vhen such proposals are 

accunpanied by fall and amplere teclulical data and all  o'her m- 

formt ian  requlrer! by the @mer to era luate the p r o p 4  

subsri:u-aon. 

2.3.1.2 

2.3.1.3 Do ~ d t  SUDS~L:J~~ mice-ids, equrrrrent a? mLha3s unless such 

subs:izxion has teen specificai?y wproved for t!!is u x k  by the 

Buddinq o*ne-. 

2.3.2 "0: equal": 

2.3.2.1 where the prase  "a- end" or "or ds a;lprwed --he 

M e r "  occxs  m the Cbnt-act Drurrent, b not asswe that 

natef ia ls,  equipnent ar mXhals vtll be approved by the Omex 

unless L.e itm has teen spcrfically approved for this wrk by 

the Mer. 

2.3.2.2 The ckisior.  of the M e r  mall be f i n a l .  

2 . 3 . 3  Saxirate SUDStitu*& bids: B i d d e r s  m y ,  if they W i s h ,  Subrmt q l e t e -  

ly seperate b i d s  using mterials and ne-mcds oL!er than those d e s c r : ~  
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m the m u a c t  mmtz,, provLded 3 a t  all substit~utums are c l e a r l y  

ident i f i ed  and described, and that the Bid rn all. other res-+& is m 

xmrdance mth the provrsions of the Cat rac t  Oocurrents. 

2.3.4 AvallabilLty Of Specified itens: 

2 .3 .4 .1 .  Verify F i o r  to biddmq that all specifid item will be available  

UI t ~ m  for LnseaLlation &zing orderly and t m l y  progress of  the 

mxk . 
In the mt that specified itam will not t~ so ava i lab le ,  notify 

the O w e r  prior to receipt of bids. 

2.3.4.2 

2 .3 .4 .3  Cceta of delays b-nause of m - a v a i l a b i l i t y  of specified items, 

*en such delays a u l d  have k e n  amid& by the Conuac'-ar, w i l l  

bc back-harged zu necessary and shall mt be borne by the Mer. 
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ou=lde of :-,e w : k  =ea c m c l d i n g  2 ' ~  ou*Aic?e of :?e a ~ , , d m g .  

tunnels and c r a w l  spaces) w i ~ h  4 r r ~ i  p l y e t - r y l e n e  s7eeting and +ap 

[see -ion 3.1.4 - I s o l a t i n g  WJKX area frcm E F ~ L ~  it-) 

Ccxrer floors y? the w r k  area wt!! p l y e t h y l -  sneeting. 3.1.1.10 

3.1.1.10.1 Flmr s.11 ze mvered w i t h  t - ~  Layers of 6 m r l  (mnmuml s..eet- 

urg. 

Chcpeting, h a r d 4  f l o o r i n g  and tile frmt5 

leaks of a t w ,  Lddw f e e t ,  scaffold *eels e u .  ~ ~ t i o n a l  

h y a s  of protection sum as plyw3od. canvas d r o ~ ~ l o t h s  or extra 

plast ic she.?tlng m y  be required by t7e Ckner.1 PY?ditional 

layers af shee t ing  my b u t i l l t z d  s drop clot'ls to aid i n  

cleanup of hulk r a t e r i a l s  

(Fl0o:s r q u r r i n g  sperd. protection mould bz 5RCif1ed. 

b2 h g e d  %' 

3.1.1.10.2 PLas t ic  s h a l l  be s i z e d  tc mnmrze scans. If the floor area 

necessitates seam, those cn successiw Layers of sneeting shall 

be s-aggered. ca reduce  *&e p t e n t i a l  for vilter to p n e + L a t e  '4 

the flooring mceriaf. A distance of at l eas t  6 f e e t  h e t e n  

seams IS suf5:cient. Do nor locate any seam at a l l / f l oo r  

pinc&.  

3.1.1.10.3 F b r  sheeting s h a l l  excmd a t  least 12"  up m e  sidewalls of +-ne 

tsrk area. 

3.1.1.10.4 Shee t ing  shall Se ~?s-alled a a fashion 50 ai 3 ?:event slip- 

age betmen SJCC~SSLM l a y e r s  of mterial. ( C r ~ i y l  sneezing m y  

be used for mprav& cza:tio:: on fioors.1 

3.1.1.U m e r  ->is LI-I t3e mrk area w i ~ !  -plye-hylene si-tinc. Walls 

Chat are ncn=prolls and -11 wt bz damgec! by varer, sufac-s.:, 

encapsula-,? Cjo not necessari?: need protcc:ion. a n  be 

&?c~rr ta rm~t& using W A  M Z U ~  and u@t clea..inc tecnniques. 

Walls v r t 9  mtor p r n t s  (e.9. ule)  are mnsidered ;rr-ous. I n  

addi t ion,  cpeninqs t3rough these wl?s to uncontaminated areas of 

the building lmrsst te sealed as descr~ced m S e t i o n  3.1.1.9. 

3.1.1.U.1 Walls shall be awered VL'L? layers of 4 m l  plye'--hylene 

sheeting. 

3.1.1.U.2 Plasric shall be s i z e d  tD mnUilize seams. Seams shall oe 

staggered and separated by a distance of a: least 6 f e e t .  

W z d l  sheering s h a l l  overlap floor shee:mg by a t  least 1 2  

mches beyond the wll/floor p i n :  to provide a better seal 

against -tar darrago and for n q a t i v e  pressure. 

3 . 1 . 1 . 1 1 . 3  
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3.1.2.5 

3.1.2.6 

3.1.2.7 

3.1.2.8 

ACSS k c r e e n  any t w  rOCmS vi the &contammatior mclossre 

system shall ke through 

each U - a i n e d  douway. psthvays rnto Ifran clean tD a)r,tarmMt- 

ed) and oui frcm cmntamrmtcd to clean) the a r k  arm shall  oe 

clearly designated 

Clm rcmn sh~ll brc s i z d  v, sdequately acrzxmbte the bmrk 

crew. 

q stxeet clothes. 

lvwwer, horkers m y  bE n?qucsted to s c w c  v d u a b k  VI 

the= -SI. Shalves for stDring respirators shall also bc 

pw&d rn this arm. 

drsp?,ablcs), clean duposllbla clothmg, repiacemnt filters for 

respxators,  tcwels and other cxmzssary item sllall be provided rn 

adequate supply a t  the clean roan. 

also be provlded UI this arm. Whetnever pss ib le ,  a bcxable &x 

s!!all be r a d  to pmut access ant0 -&le clean ram frcm outside 

the lgrk area. 

as necessary €or mnfort. 

storage of tools equipnent or nvrterials, (except 65 specif ~callyl 

desigracedl OT as o€fice space. 

Srocer r m  mall a m a i n  me or mre s h w s  as necessary to d e -  

quateiy borkers. Eaeh sh=u=r head %M1 be slrpplid 

wirA bt and mld *ek- ad]ustable a t  the tap. 

d05ive shall  ts mnsuucred CD emure iqainst leanage of m y  

M. 

Supplied by the Ccnuactnr arid availdole a t  all tunes. 

S W r  water shall bc dram&, mllcrted and f i l t tmd  

throuqh a system with a t  hast 0.5-1.0 IRLC-IXI particle size 

a x l o c k  vlvr a t  least 3 feet separating 

~cnches shall ~e pmviderl is -11 as h33ks for hanging 

( b c k w o  m y  tc provided for duables, 

Clem lsrk C~OL'HIS ( If requlred ma& 

A location for p s t i n g s  shall 

Liqhting, hedt and e leexicaty  shall be provided 

PAS space shall mt be a.ed for 

'Re shmw w- 

im adecrJate supply of scap,  stmnpxa and. -1s shall be 

co:.lectlon W b i l l t y .  (NOLLE: A system ContaminQ a -1- Of 

several filters w ~ t h  progressively maller pore s i z s  1s rean- 

mmdei to amid rapid clogging of filtzatrccl sysm by lnrqc 

prticles. ) 

'Ihe cquipneni rocm stall h? used for scarage of equiptmt and 

tmls at the end of a shift after they have teen ckmntmhznated 

using a WESA f i l t e r d  vamm and/- uet deanlng teehnrquts as 

appropriate. Replacanent filters ( m  sealad mntainers miti1 

used) for WESA vacuwr6 and ngatiue pressure ventilation 
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3 . L . 4 . 1  ?-e mn*A?-rated w r u  area spa.: ze ses-a tec  f r s  ucon-a-a-a:ec, 

occjpied are35 of z.-Je !xA:d,ia 5; L5e srs~-x:.~ of a i r  ::IF: 

tsxr1e-s. 

3.1.4.2 K a l l s  srd1 k a>ns-,-xzed of *rxx? ar .*-dl f r a m n g  -a m p p r :  

barriers rn dl openings larger t3an 4 '  x 8 ' .  

3.1.4.3 A sheat%ing naterizd 4 p l p c n 3 ,  d r y w a l l )  of at leas: 3/8" ~..icmes5 

shall be applied eo rsrk side of barrier. 

m e r  coth s ides  of parti:ion vi-& a Quble Layer of 6 n u l  p l y -  

ethyleqe shseting vrth staggered p i n =  and seal UI phm. 

C a U  edges of par t i : ion a t  floor, c e i l i n g ,  -11s and fixtures to 

form an a x  u g h :  ~ e a l .  

3.1.4.4 

3 . 1 . 4 . 5  

3.1.5 Mblntenance of wrkpiace barriers Md mrker decw+L?unLmtion enclos- 

ure systems. 

3.1.5.1 Fallowing onpletion of the mnsTdu,Ttion of all p f y t h y l e n e  

barriers and &car i tamina t ion  system enclosures, aUov overn igh t  

settlirq tn mure t3at  barriers all remu zn+ac: and secured 

to wills and fixttures tefote txqinning ar,d a b t e m e n t  

a c t i v i t i e s .  

3.1.5.2 All plyethylene barriers xiside the wrkplace, m the w r k e r  

d c c o n ~ ~ ~ ~ t i ~ ~  enclosure system, m +-he waste mntainer plss-out 

arrlock arid a t  p u t i t i o n s  cr~nsuuaed ta s o l a r e  the u x k  =ea 

frm axupred a r e s  snall  be u15p2cd at least mice daily, ~ r o r  

tD the s - k r s  0: mch b y ' s  atn-mt  aczivizies and following the 

cmplezion of tne day's acratgnent acttvi:ies. 

m~pec-ions and ~ ~ s e f v a t i o n s  vi the &A?). project l o g .  

fiansge and defec+s ~n the enclosure system are to be repL:& 

d i a t e l y  ' u p n  drsmvery. 

U n  -e tubes tc t e s t  the effecriveness of t!!e barrier system 

*tn dUWSed by Building W. 

A t  M Y  tune &ing the abatement kctivitieS after barriers ba 

bevl erected, tC vzs ib l e  miterial LS mse-rved ouzside of 'Ye wrk 

area ar i f  tiamage azcurs to barriers, UXK sna l l  umrediately stop, 

repairs be nade to barriers. and &bris/resid;ie c h m e d  Q u s i n q  

appropriate ?EPh vaalmuns and \et m p p n g  pncedures. 

bzutent 

3.1.5.3 

3.1.5.4 

3.1.5.5 

3.1.5.6 If a r  sa;nples mllected ouzside of ,̂?e uork area dum: a b a t m t  

a c t i v i t i e s  mdicate airmrne fiber mcenL-ations greater ',?an 

0.01 f/c= ar pre-measured bacxoround levels L*ichever is lover) 
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3.1.7 

3.1.8 

3.1.9 

3.1.10 

ec~,lip,ntmr as needed to p-ovide me a i z  r m 9 e  in m e  *or< area  

15 mnu-9s .  (See Section 2 . 2 . L . l . )  Cpenings na& LI 

me enclosure system to acCO(TDdate -&-e u n i t s  shall be mse aAr- 

U g h t  with tap and/or caulking ds reeded. If mre than one unir 

s mstalled, tCiey should be turned on one a t  a t m ,  neoc:ng L+e 

mtegr;cy of w a l l  tyIzriefs for %care at tachment  and need for 

additional r e i n f o r m : .  Insure that aaequate p- supply is 

a v a i l a b l e  to satisfy the r equue~en t s  of t% venc:latinq units. 

Negative Fessure v e n t i l a t i o n  units shall be e..mcs:e5 to lu7e 

o u t s i d e  of the t u d d i n g  Menever  f e a s i b l e .  They s n a l l  Se 

exhausted ~1t0 c c ~ ~ p i a d  areas of the t u i l d i n g .  'helve r.cn 

extens ion  duct inq Snail be used to reach fran  he a r k  =ea to the 

o u x i a e  men requred. C a r e f u l  m s w l l a t i o n ,  air m n i x x i n g  and 

d a i l y  mspections Shal l  k done to insure that the ducting &s 

mt release f i r e r s  m t o  ~ n ~ ~ n t a r m ~ t e d  building areas. 

once mns-,.ucted and r e i n f o r c e d  as necessary ,  w i t 7  T a t i w  Ty-esstxe 

venc - l a t ion  un:-s in  c p r a c i o n  as r e q u u e d ,  -st enclosure for leak- 

age utilizing mace tubes. Repeir or recDNtxc as needed. 

Clea~ly identify and mlntain ~ w q e n c y  and f i r e  exits f rcm t+ie -TI( 

area. 

Rmnve, dean ana enclose m p l y e t h y l e n e  the m;lmg nnu-~ted 

objec'is such as L T h t s  and other i t a  that m y  mcerfexe E'A %?e 

abatement prccess and e r e  rot p r e v m u s l y  cleaned MC sealed off. 

U t r l i z e  h d L i z e d  ??raylog of ardudsd *a- and/or ?EPA MCJW tD 

red- fiber dsspe-sal durlng the r e m v a l  of these f i e - u r e s .  

 erro oval of b i l d ; n g  suuc=ural anpnents 

3.1.10.1 Ahs x m l a t i o n  of u 3 r K  area as descriM LT pre.:ious sec-ions 

and mitiat ion of nega t ive  pressure v e n z r l a t i o n .  rerove c e i l ~ ? q  

[ t ~ l e s l  [psnelsl = t h i n  the bark area a e f u l l y .  Lc pun& are 

to be reused, vacuum them w i L 3  a HEPA f l k e x e d  vacuum cleaner and 

c a r e f u l l y  danp sprqe and vrap deaned Iulesl [panels1 m 4 nul 

p l y e t h y l e n e  sheeting and seal wth tap. Store as desigratd by 

t u i l d i n g  mer ( p r e f e r a b l y  outside of the w r k  areal. I f  [Ulesl 
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3 -1.10.2 

2 .?. :o . 3  

3.1.10.4 
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3 .  

3.2.1.1 

3.2.1.2 

3.2.1.3 

3.2.1.4 

3.2.1.5 

3.2.1.6 

workers and authorized personnel shall enter the wrk area 

through the w r k e r  decontarmnation enclosure system 

Au pzrsaanel M o  enter the rsrk arm n u s t  sign the entry Log, 

bated m the clean m, u p n  entry and exlt. 

AIL wsonne l ,  before en-sring the u x k  area, snall read and be 

W l r a r  w i - d  a l l  psted regdations, prsonal p r o t e n o n  requrre- 

wts mcludmg mrxplace en-- and e x i t  p r d u r e s )  and 

arprgency procedures. 

acicnouledge *at  these have teen r e v i d  and understoad. by 

all personnel prior entry. 

Au pxsonnel shall proceed fus: to the clear, roan, renove all 

suet clothes and appropriately &xi respiratory pro tec ion  (as 

deemed adequate for the ?ob andL=ions )  and launderable and/or 

d s p s a b l e  mveralls. head axrerrng and foot m v e c ~ i g .  

hats, y e  gxoeirction and gloves s'l also be u t ~ l i z a l  

required. 

poviaed and utilized by each person for each sebe-ate 

lnto tne mrK area. 

Personnei wea-inq desimted pe's~al p o t e l w  w:;Yrent -1 

proceed fran t?e dean ram through the shoux KUT a.6 e c p q m n t  

roCm 'to %tie mln w r k  a r a .  

Befare leavzng the *ark 

mnth7Unation f:cm the outside of respirators and P O t K = l v e  

d o t h i n g  by brushing and/or w e  w i p i n g  procedues. 

MCUUITS ~1-h &LIS? d t t d m n c s  m y  k ut21iz.d :or this W s e ,  

~ W J F S ,  larger maclines nay tear the suits) &ch prsm s h a l l  

clean b t t a m  of protective fmtwear XI the * B L ~ Q ~ :  pan jut 

prior to enCerm5 the e?uqri=nt rocm. 

A sign-off sheet s h a l l  be used to 

HKd 

Uem respirators and protective d o t h i n g  shall be 

d.1 pxscnnel shall r m v e  TOSS 

(Srmll WA 

3.2.1.7 Wsonnel shall proceed to quiprent roan M e r e  they refrove all 

protective equipmint except respiraeors.  -sit d s m s a o i e  [and 

LaundezaSle1 dot5;ng mto  appropriately lateled. a m - d i n e x  for 

disposal [and laundering 1 
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3.2.1.8 

3.2.1.9 

3.2.1.10 

3.2.1.U 
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3 . 2 . 2 . 4  

3 .2 .2 .5  

3.3.1 Training 

3.3.1.1 Prior to amm=r!Cenwt of abatesrent a c t i v i t i e s  all prsonnel  M-IO will 

& requlrd +a enter t!!e KZK area OK W l e  m n w i n e r i z e d  d ~ s b e s t o ~  

mntamin5 w t e r i a l s  rrmt .have received adequate trainmg m 

accordance with Part 4 Secrion 4.i of this dDcunent. 

3.3.1.2 S p s c i a l  m-site t r a in ing  an equipment and prccedures Irrdque tD 

t h i s  )ob site shall be plrforrred as required. 

3.3.1.3 Tralning m mercjency response and evacuation p-ccedures shall 

be providd 

3 .3 .2  Resprratory Protection 

3.3.2.: A l l  resprramry pratemion shall  be provided to mr~ers  m =card- 

a c e  vi% the sururutted uzitteq respiratory ;rozec:ion p-wran, 

a:=- urcldes a i l  1=emS ln 35Hn 29 m 1910.L34 ( 5 )  (l-'2). 9 1 s  

p=qrarr shall be psced YI h e  clean roan of the wrker &con-&-- 

W t i m  erdosure  system 

3.3.2.2 Workers shall be provided with prsonai ly  =suer:, zndlvid.!ally ld- 

entified tnarked vlth -%proof desig;lationsI respirarors 

3.3.2.3 Respirators shall & sei& that met the following l eve l  of 

protecxon requrrerrents: 

Each Bulldrng Mer ( m  con]uner ian  v i 3  an in3ust"iai nygienisz)  

must decide on the levels of respuatory  proteccion that v i i i  be 

r-ed for astesv~s a b a t e n ~ t  activities. Those level and 

specsfic requrrmts  should be mer& here. ( ' 3 e  U.S .  R A  

recammds that Type "C a i r - s u p p l i d  respirators i.n psitive 

pressure or pressure derrend node viL. €dl facepieces and E T A  

filtered dsscPnnem proLec:ion be provided to all f u l l - s h i f t  
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3 . 4 . 8  

3.4.9 

3.4.10 

3 . 4 . u  

After q l e r i o n  of a l l  sr,-ipping w r k ,  smfaces frm mlch a s e s t a s  

Q3ntdini.x m t e r d l s  have t e n  r m v d  s h a l l  t;e *et br&h& and 

S P - d  Cleaned DY rSrre €qJlVdent mL.d to r a v e  all v i s i b l e  

residue 

clean-up shall p r d  m accordance mth Sgtiun 3.7 

Mter t!e wrk area has &en r-mckced free of v l s i b l e  residues, a 

thm coat of a satisfactory encapulatmg agent shall tm a p p l i e d  to 

all surfams m the y3rx arts m c l u b g  structural m r s ,  bollding 

a r r p ~ e n t s  and plastic rtreetirrg m walls, flmrs Md amxmg mn- 

renavable t tms,  to d m m - v m i b l e  res idue.  ( N o t e :  1) High 

teapcrature aqxmetts such as bilers and pipes m y  not pmt the 

a p p l i c a i t o n  of scrm encapsulants. 2) I f  ursulatLon or acoustical 

narcrials are to be reapplied to the aoaced area, be Cer ta in  that t5e 

encapsulant s e l d  -11 p-mt ghm adhesion to the w t r a t e .  

-1 area should ce tested before a p p l i c a t i o n )  

S p c i a l  urcm-smces (e.g. l i v e  elecical e q u m t ,  high 

amsite amtent  of mtersal, mtarials prevrous ly  cpated vr*h an en- 

capulant ar paint) m y  prohibit the &equate use of wet  rn- to 

red- fiber CDnmtrations. 

m y  be reqaued. The mntractOr vlll have to acquze of specid 

mts, dLfecent  frm those nenc:oned herein frcm tbe NUHAP 

enfor-t agency. 

A 

F t x  these situations, a dry rerrnval 

3.5.1 

3.5.2 

3.5.3 

3.5.4 

Clean and so la t e  the kark azw m accordaxe mL? --ion 3.1 

Repair &inaged and mssing areas of -sting [sprayed] [troweied] 

naterials mt!! mn-asbestos o=-.taininT siD5itc-a Ispecrfyl. &iter- 

ral nus: adhere mequately to e n s t i n g  surfaces and provide an 

adequate base fcr a p p l x a t i o n  of cnapsulating agents. Filler 

r m t e r i a l  shall be applied UI axordance mt!! rmnufaeurer's 

re!xXmmdt?d specif L C a t i O l l S  . 
RerrPve 1-e oz hanging asoestos containing merrals  L? acmrdance 

v l th  the r e q u l r m t s  of Sec t ion  3 . 4 .  

Bridging-type encapsulan ts  

3 .5 .4 .1  A@y bridging-typr mcapsulantr to prova3e [ 1 inches of nun- 

mian dry f i lm  thickness over sprayed asbesws --faces 

when using a br idging- type  encapsulant use a drfferent =lor 

for each mat. use [ao lo r ]  for final m z .  

3 .5 .4 .2  
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3.6.5.1 Use hand tools equipped m!21 E P A  filtered kcdl exnaust ven:ila:ion 

-9 &ill, at mto QT otherwise dlsturb as&%-& m t a i n i n g  rater- 

rals during 'Jle m s t d l a t i o n  of s u p p r t  s y s - m  for t?e en=iosures. 

( A l t e r M t l w ? i y ,  these x e s  of m t e r r d  a u l d  be refmved F l o r  to 

msra l la t ion  of supports. 1 
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3 . 7 . 1  

3 . 7 . 2  

3 . 7 . 3  

3 . 7 . 4  

3 . 7 . 5  

3 . 7 . 6  

3 . 7 . 7  

R a v e  and con'ainerize all V l S i b k ?  accmdatims of dstxs+a mn- 

t a m i n g  mterral and asbestos o s n m n a t e d  derrrss u t i l i r m g  rubW 

at pms and r ~ ~ e '  squeegees +& mve mterial around. D3 me 

=tal  shovels to pick  of m v e  hrcxm.?.ater? e'&. S ~ 2 a . l  care 

shall be *&en 'r, nunimze a g e  to floor sheetuy. 

wet clean all surfaces i n  the u x K  area using rags, naps and s p a e s  

as a p p r o p r i a a  . 
vacuum. 

shap vacuum m y  tE used. %is m l l  be cDfl-&aMted and requue 

deanrr.g prior to remval fran the r r r k  area.) 

RBrove the cleaned o u t e r  layer of plastic sheezrng fran ' a i l s  and. 

floors. Wmdovs, Q o r s ,  WAC system v e n t 5  an2 all oL%r ope-cnqs 

shall re ra in  sed&. 'Re neqazive pressure ver.:;lation units shall 

renain m m n t i n u o u s  ope'ation. Deron+mnat;on exlosrL-e systgns 

sha l l  r e w i n  m sate and be u ~ ~ l i z d .  

Aster cleaning the rrrk area, w a i t  a t  least 24 horns to allw fibz-s 

to set t le  and HE3A vac~usn and wt dean a l l  cbjtxx. and sataces m 

the rrrk area agair.. 

R m w e  all conrainerired wste fran t!!e wrk area and -sue o n t a i n e r  

* s e t  uric&. 

I)emntarmn?ite all tools and mim?t and r w v e  at Lhe appropriate 

terne m the cleanrng sequence. 

Irspzt, the work area for vrsible r e s idue .  

residue LS observed, it all be assuned to be asbestos and the 24 

b u r  SttliT p l r i c d / c i e m m g  cycle r e p t e d .  

(Note: SCnre FIcsk vac.~m mqht mt tm cet-dri 

Tc p i s  1% excess m'sr and grass et QSris, a w e t - d q  

If any ac;unrulation of 
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3 . 7 . :  

3 . 7 . 2  

3.7.3 

3 . 7 . 4  

3 . i . S  

3 . 7 . 6  

3 . 7 . 7  

R e ~ ~ u v e  anc containerize all v r s i b i e  accumiations of asnestos mn- 

a m i n g  r r e t e r i d  and ascestos mn-mmnated &xis u t i l i z r n g  rubwr 

&st pans and wse' scj-eeqees to mve na tec i a?  around. 

mta? shovels tc pick p ar mve acrurda ted  baste. 

shall b taken to r m n m z e  c?amage to flcror m e e t i n g .  

wet dean a l l  surfaces in t?ie wrx. area using r a g ,  mrops and s p n g e s  

is a p p r o p r i a a  . (Note: SCme HEPA M C J ~  am~!7t r a t  b2 cet-dry  

v a c ~ ~ u l t ~ .  'Z pi- excess water an2 g ~ m s  *et Qbrrs,  a et4-y 

s iop  vacuun m y  DE sei. 3 1 s  -11 be a m t x u . n a t d  and reqilue 

cleanmg p i o r  rerrova: f=an the w r k  a r a .  I 

Rarove L!e cleaned OU'OT layer of p l a s t i c  s h e e t i n g  frm mils and 

CO 5 use 

Spec ia l  carp 

floors. W l l Q w ,  b r S ,  &'Ai SyS:e!T MntS and all O L 7 W  0pen;ngS 

shall remain sealed. Tbe neqaxve pressure  ver.:i?ation uni-s sA%lal: 

rennin  m w n t i n u o u s  operation. Decontarmnat;or, eziosure syscerr5 

shal? remain m place and h? r - i i i z e d .  

ACter cleaning the wrk =ea, mi: a t  l e s t  24 hours to allw f i k - s  

to s e t t l e  and HEPA v ~ c u u m  and Let clean all o b 7 e 5  and su r faces  L? 

the w r k  arcs acair.. 

R ~ n ~ v e  all a m t a ; n e r i z e d  b a s t e  fran the w r k  k-ed and baste o n - a i n e r  

plss-out  slrlock. 

DetxmGanunate a l l  tmls and eqiipneqt and rennve a t  t3e appropriate 

tzm2 rn the c lean ing  sequeoce. 

Insper, the work area for v l s i b l e  residue. If any a c c m l a t i o n  of 

res idue  LS &served, it m l l  tx assurred to be asmsms and *de 24 

b u r  s e t t l i n g  p r : o d / c l e a n i n q  cycle repeat&. 
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f i b s  tDnCen~-a:ions). 

as necessary, at 1y3 mst  to the Bwldmq M e r  u n t i l  taese cr2:ezia 

have teen net. 

F o l l w i n g  the sacisfactory axplet ion of clearance dlr m i t o r i n g  

r a i n i n g  bzuziers m y  tP renoved and p r o m l y  d~spsed of. 

vlsUai rnspectron by the OWW shall i n s u r e  that m wn-ZuxLnation 

r e m i n s  UI the w r k  area. UNatisfac+%ry coditions nay requue 

addition c leaning  and a.u m n i t o r i n g .  ( S e e  section 2.10 Reestablish- 

m t  of t..e W k  Area). 

h&i:ional d e a n r n g  cycles shall be provioed, 

3.7.9 

A final 

3 . 8  Clearance A x  Lbnitorzna 

3.8.1 Fallowing the c x n p l e x o n  of clean-Llp operations, t ! !e m u a c t o r  

shall ratify the BullCrng Mer that m r k  areas are ready for dear- 

mce ur m n i r o r i n g .  

Ihe Cwwr shall then 8rrmge for an w .slcnitorzng ProfPssronal to 

sample the iur ul +be \srk area for urborne f k e r  mncent-aLaons. 

3.8.2 

3.8.3 (Note: ’I% s e  of 7 3  ‘Ttanurussron Eleccon Microsmp).) s highly 

recmm?nded f o r  dek-ane a? m n i t o r i n g .  

urdy,ical servxe my be lmuted, m v e r ,  and t ‘xn a r o d  *%ne f o r  

sample analysis m y  be significk7*-ly longer t t a n  t. .e bT?OSfl mthcds.) 

Availabilizy of t3ls 

a x  za&ing s h a l l  o&&rvise u? mnriucted s i n g  sampling purps 

calibrated a: a flow rate of a t  least mro and r n t  mre t!!m 4 l i t ss  

per mrnure using mllec-ion nedia and p-Ocedures L? acnrdance wi-3’1 

NIOSH S w a r d  Analytical Method PbCaM 239 ar 7400, as 

available. A l f  wlwps shall be sufficient to provide roliable 

r e s u l t s  &wn to a axcentratLon of 0.01 fibers pzr abrc centm--er 

of a x  f/c) ar lover. (Mmunum a i r  volums of 3000 liters shall 

be mllected) f o r  P6W-I  239 and 1000 liters f o r  nema3 7400. V a l -  

reauirsnents for electrun nucroscobe methcds should Se d i s F s s a 3  vlth 

the a n a l y t ~ d  lakxataty) 

[lb run tas  of samples tha t  ate requzred and the specific locatrons 

*ese they shall bc taken should be estaol isned by tbe Burlding mer 

UL cnnjune-ion vrth an mdust-lal hygienist &fore abtenent C t i v l t y  

3.8.4 

DgriN. 1 
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3.8.5 A g & S i m  w L - 3 ~  S ? L i  Se w : O m  Vlt.3 [ S F - f y  P r Z -  

able fans slrcda::nc zr  L? m e  m r K  area *a s m u t e  ac--.;al Jse 

osnd:taons. 

u t l l i t d  for this W s e .  

Nqa:-*m p-essde venzi la t ion un,-5 w d l  M= ce 

3.8.6 Arr Sanples s h a l l  te aMlyzed by [Phase Cmtrast K~crosmp),] (See 

Part 4 Sgtim 4 . 5  Lacoratory k ~ i c e s )  [ ~ t a n s n s s m n  E l e m o n  

W r n c o W I  

3 . 8 . 7  A l l  yunples a t  all locations shall rndicate w n c e n t r d t i o n s  of a r -  

brne f i t e r s  less ttLM 0.01 f / c r  f o r  release of the wrk area. 

Areas exceeding thls level shall be recleaned using procedures m 

Sectdon 3 . 7  Md retest& m t i l  s a t i s f a c t o r y  levels are &mined. 

( Irrplenren~aUons Suqgesciors : 

Ihe fOl lWing  ls e x e r p d  f r m  A Review of the Sciertific Basis f o r  

EPA: Schcd A s b e s * ~ S  Hazard Promam w i t h  Resmn=?da:ions rn S t a t e  

Heal’& Officials. Rnlished by the Centers f o r  Dsease Caitrol m 

oc”sber, 1 9 8 4 ) .  

h’hm a r  -1s are mllected af-sr an askstos - t e n t .  the 

‘act.~on level” should amform w i t h  a policy of lowst feasible level. 

The concept of an envrronmntal “acc,ion level“ is not the sime as 

t!!at of a perrmss ib le  exp3srue h u t  that is precisely mnitored for 

cnnpliance w i t h  regulatory standards. As used here it 1s m n s i s t e n t  

w i t h  a p l i c y  of recamndmg that a s k s - 3 s  exposures te reduced ta 

the louts: f eas ib le  level. It ls r e a d i l y  masured by the MOSH 

(7400 for asbs’d m a r :  and it should te he lp fu l  to those !-no must 

nuke risk nahagement decisions when the general p l b l i c  IS 

3 . 8 . 8  

p t e n z 1 d l y  expssed to as3esto5. 

&-I “ a c t i o n  level‘ of 0.01 f/c.c. nay be s e f u l  as a guidelines f o r  

monitoring a bulldin: cnth p t e n t i a i l y  bardous asbestos surfaces, 

as part af a cmprenensim proqram or drrrlng abaterrent c s r k ,  

mintenance, ecc. It ls rx3t a recarmended ‘CCCV~” or ‘safe” 

level. 

U u n g  the NOSH Me.- $7400 mcldzrg  rrodified rdes f o r  a sun t rng  

m l y  fibers vrth as*- zatios of 5 : :  or mre m a 1,000 liter a.u 

sample vr l l  ;errmt dete-ion and quanc,fica:ion of a b o u t  0.01 f/c.c. 

If a mefficient of variation of 25% 15 ansidered a c c e p ~ l e  f o r  

r i s k m a g m e n t  e i s i o n s .  ?AS v a r i a b i l i t y  LS reasonable, Since 

t-Ie mnvers ion  factor u s e l  w m n v e r z  mss m n e e n t z a t i o n  to f l l r r  
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3.9.1 

3 . 9 . 2  

3.9.3 

3.9.4 

3.9.4.1 

3.9.4.2 

3.9.4.3 

3 .9 .4 .4  

AS t h e  wrk pcqresses, t3 p f e w n t  exceedmg available storage 

capacity cn s i t e ,  sealed and lakled conta iners  of a s ~ e s t o s  m n t a i n -  

mg w t e  s ! l l  be renaved and transprted to the p-earranged d i s -  

pusdl l o c a t i o n .  

D L S ~ ~  nust ccm a t  an authorized site UI accsardanm w i t h  r e p l a -  

mry r egur rmts  of =HAP and q p l i c a b l e  Smte and Lazal w i d e l i n e s  

and regulations. 

ALL dunp receipts, -trip uckets, t-anspor-cation m n i f e s * s  or other 

docwrentation of d~~pssa], snail ke delivered to t!e Buildmg &TI- 

for h i s  records. A ~eommmdtzd recardkeeping fomat U t l ~ i Z . 5  a chain 

of-custody form hi& mclrries the ~ m 3 s  and addresses of t h e  

w a r o r  (Building owner), Gnuactor ,  pickup site, and dlspsa l  

site, the estm’md q u a n t i t y  of the ascestos waste and the Qpz 

of m n t a i n e r s  us&. PE form sfmuld be signed by the Cenera’sr, the 

Ccntrac-mr, and the D ~ p s a l  S i t e  Operator, as the r e s p s i b i l i z y  for 

the raterial changes hnds. 

nam, address, -alephone numter and srqnnature should also a- on 

the form. 

Transpxat ion ’s the Landfrll 

If a sepxa te  hauler is enployed ,  h i s  

Once d r i i ,  bags and wrapped m-pments have ben remved frm 

the WrK Xm, ’bey shall k loaded L?tO dn mC],OSed U U d c  for 

t ranspr - ta t ion .  

W m n  mvmg mn-aine-s ,  utilize hand t r u c x s ,  car’& and p r o m  

l l f t m g  temrques to a m i d  back ~ n j u r - i e s .  

are belpful for r a i s i n g  drum dur ing  t ruck  lDlidLng. 

Ihe mclosed cnrgo area of the truck sJ-all kz free of debr~s and 

lined vim 6 4 1  plyethylene  shee t ing  t~ prevent mntdrmmcion 

from l t a k m g  ar spilied oonta iners .  Floar shee t ing  shall be m- 

s’alled first and w..:end up the sidevaLls. 

overlapped and taped mto place. 

Dnms shall be placed an Level sv faces  m tne cargo a r a  and 

pawed t l u h t l y  together to prevent  s h i f t i n a  and Upping. Large 

s=rue,ural ampments shall be secured to prevent s h i f t i n g  and 

bags placed m top. Do rat Con-iainers mto truck =Kg0 area. 

Trucks wicth lif: gates 

Wall shee t ing  shall be 
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3.0.4.5 

3.9.4.6 

3.9.4.7 

3.9.5 D S p d  a t  the L a n d f i l l  

3.9.5.1 

3.9.5.2 

3.9.5.3 

3.9.5.4 

3.9.5.5 

U p n  reac'ling the LandCrX, trucks are to aFpzoac3 me dunp b t -  

ion  as closely as possicaie f o r  mloadmg of the  asbestos m n t a i n -  

mg w t e .  

B q s ,  $C~ITIL~ and a x p n e n t s  slall b.? m s p a - d  bs they are a f f -  

loaded a t  the drswsal s i t e .  mterial m h o e d  c o n t a i n e r s  shall 

ke repclted m q t y  drum ar bags as necessary. requue- 

~ L S  my no t  a l l o w  the d r s p s a l  of aswstos mste m b- *~ i .  

check w-+A a p p r o s r i a t e  agertei and Lnszitxe appropziace 

L t e n a z i v e  poceciues ~ ) 

Waste amtaine-s  vrall be dace6  rn =?e qroac  a: me Zisysal 

s i te ,  rnt pxned cx t!!rown OUK of LJUCKS ( * e q n t  of w t  materia!. 

could rq ture  a n t d i n e r s  . 
Personnel off-loading a n - d i n e r s  at =!e dispsa l  si te  SMll  e a r  

p-oteczrve equqren:  cnnsis:ing of ds;osaoie head, b o j y  and f o o t  

p ro tec ion  and, a t  a m n m m . ,  half-€acepiece, a i r - p l r r f y i n g .  dual 

car-Jidqe respirators eq.upPped vith high ef f ic iency  fi!.t-S. 

Following the renoval of all contain&-ized u s t e ,  the Wuck a 9 0  

area s h a l l  be - t ~ u ~ t e d  using HEPA M N ~  and/or bet nethods 

to meer the rm v i s i b l e  residue criteria.  PolyeLhylene sheeting 

shall be renoved and d s c a r d e d  d o n g  vith a n - u u l n a t e d  c leaning  

rmterials and p r o t e c i w  c l o t h i n g ,  baas 0: drum a t  the 
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d i s p s a l  site. 

3.9.5.6 If Iandf:l: pxronne; not &en provlcs? *ILI ; c s o n d  70- 

* a i m  eq~qmt for t!e cn-qxtc~lon operatior. by t ! !e  landf.:l 

operator, Gm’,raczor shall supply pxtect iw d o t c l i n g  and respir- 

atory p r o t e c t i o n  for the d u r a t i o n  of this cpe- l a t i o n .  

3.10 Reestablishmint of +he Wrk Area and S v s t e m  

3.10.1 

3.10.2 

3.10.4 

3.10 - 5  

3.10.6 

3.10.7 

3.10.8 

3.10 - 9  

3.1ci.10 

3.10.U 

R t a 6 s t a b l l s h m n t  of the mrk area snail OFZy dcm follcving the 

m e t i o n  of clean-up p x e d u r e s  and after clearme u r  mni*isring 

has been p e r f o m  and burented to the s a t i s f a c i o n  of L9e Buildxq 

mer 

Wyethlene barriers shall be rmwed €ran bells and floors at this 

ture, m m + a i n i n g  decar.-*amcnation enclosure s y s t e m  and b r i a r s  wer  

dwrs, vlndcus, etc. a3 required. 

Ontractor d Mer shall vrsually lnspect the w x k  =ea for any 

renaming v i s i b l e  residue. Evidence of amtdrmnat ion w i l l  nerrsis- 

itate additional d e u n i n q  requlremencs in accordance v l th  -on 3 . 7  

kkiitianal a r  mnicormq shall ce prfoimd m xcordance mth 5er- 

*dm 3.8 l f  additional d a - u p  w w s a r y .  

Fblloviq s t i s f a c t o r y  clearance of the w r k  area, r a i n i n g  p l y -  

ethylene nxz ie - s  m y  bc rermved and dismsed  of as asces~as w n - m  

wted waste. 

A t  the d r s c e t i o n  of the OnL-actor ,  &atox-? requxemzn+s far per- 

sonal prote-ive equrpmen: nay m mi* f o l l w i n u  the renoval of all 

barrier§ . 
Resecure munted o b l e 2  ren~ved fran &err forms p i t i o ~  &zing 

area Feparacicn xtivities . 
Relocate m-)eris that bere rerroved to terr;orary locations back to 

theu o-igiml positions. 

R e s s t a b L s h  HWC, mecflanical and elecJi=al systems m proper u x k -  

Zng =der. Rww mnta~.~natd W system filters and d s p e  af & 

asbutos cnn-mnated m t e .  mr;hnr~te f A l t e r  a s s a b l y  usrog 

HEPA MCIIWS and *let cleaning temiaws. J.ns*tall new f i l t e r s  ul 

K N  systearrs. D ~ s s p o s e  of old f i l t e r s .  

RFpair all ared5 of W g e  that atn-ed as a result of ababwrmt act- 

l V l t l e 5 .  
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Part 4 su?Xor- A C i V l t l e s  and personne! 

4 . 1  hain im-  

4 .1 .1  Tra~rlng shasl be provided by the Ccntrattor to dl mployees or merits 

vd'm be tn drs tu rb  ashstos c a n t a m i n g  01' asbestw amtam- 

mated nateriaLs for ataternwt and aurrlliary pqm- and to a l l  s w -  

vlsocy persumel bkm m y  be lovolved YI planning, execu t im ar ursm- 

aon of abaeenent prOJeCts. 

4.1.2 halnlng shall provlde, a t  a mnmun, m f o m t i o n  m the foolloving h>p 

ia : 

4.1.2.1 

4.1.2.2 

4.1.2.3 

4.1.2.4 

4.1.2.5 

4 .1 .2 .6  

 he health hazards of asbestos mclulinq the nature of various 

s?rbestns related b e a s - ,  routes of exposure, m m  Qse-respnse 

relationships,  the synergistic relationship ktueen asbestas 

exp3cure a d  c i g a r e t t e  stoking,  latencj p x ~ o d s  for disease and. 

heal th  basis for standards. 

1RE plyslcal cfiaracterlstrcs of asbestos m c l d m g  ti& sizes 

acrodynarmc ~ O p E S - d e s ,  # l y s l d  appearance Md uses. 

mployee  perxylas p t e c t . ~ v e  arurprrent m d d m g  the types ad 

&aracterisucs of r u p u a t o r  dasses, l r rmta t ions  of resprrators, 

~ o p c -  selection, msprtim, Q n n m g ,  use, un ineenana  Md S ~ O K -  

age of r e s p u a t o r s ,  f i e ld  testlnq tie facrpiece- te- fau seal 

(psitlve and ngatim pessure f i t t m g  t e s t s ) ,  qualitative and 

q u a n t i w t i n  f i t  tescmg procedures, VaSiatlons between laboratory 

and f i e ld  f i t  factors, factors L!at af fect  respxator fit ic,g. 

f a c i a l  h a i r ) ,  sele-ion and m e  of drspsable clothing,  use and 

handling of lacarderable clothmg, rnn-skid st~ces, gloves,  eye 

protection and hard b a t s .  

Mica1 mnitorrng requuemmts for rsrkers i nc lu l rng  rwrced and 

recamxwded tests, for mdical m n i t o r m g  anrl enployee ac- 

-aEis to rem-?&. 

Azr mnrtnrrng procedures and requuements for mrkers m c l d m g  

description of equiprent and procedures, reasons for m n i t o r m g ,  

tylw of sanples m d  a r r e n t  standards w i t h  recsmended changes. 

Work practices for asbesms abatement m c l d i n g  prrprse, proper 

cc)ns+Juc(lion and na in tenmce  of  a r r - u g h t  pLas:ic Wriers ,  p b  

set-cp of arlocxs, *orker decontarmnation systans and caSte  

transfer airlocks, p s t i n g  of w n i n g  signs, engineering c o n t r o l s  

deCJical and - . e n t i l a t i o n  system lockou:, p c p r  w r k i n g  tec?ni- 
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4 . 1 . 2 . 7  

4.1.2.8 

4.1.2.9 

w s ,  a s t e  clear-iS,, s-arage and 3:spsal f y c d l i r p s .  

Persord hygiene uic?dinq 5 . i ~ ~  ana exit > - d u e s  for &he iorx 

area, m e  Of S h m s  and prohibi t ion e a t i n g ,  d rz?k ing ,  4 r o n r s ~  

and & w i n g  m the wark a r ~ .  

S p c i a l  s a f e t y  hazards that m y  be mcauntr~ed zlclJdmg eletric- 

al hatards, a i r  ayltarmnants (03, w t t i n g  agents, encqulants, 

aaterials fran o~ner’s o p r a t i o n ) ,  frre and explosim ~ z K & ,  

scaffold md Ldder hazards, $11- surfaces, l r n f  med Spices, 

heat stress and rose. 

wor~shaps affordrng b t h  supenrrsory pxsonnd  and a b a t e m n t  

w x k e r s  the c p p o r t m i t y  to see (and ~ i e n c e )  the c c a t r u c t i o n  

of m n t d m t  barriers Md Qcontammation f a c i l i t i e s .  

4.1.2.10 S q e r v r s o r y  personnel Strazl, in addition, receive t r a i n i n g  ar can- 

tract s p e c i f i c a t i o n s ,  l i a b i l i z y  insurance and bnding, legal 

mnsiderations related to a b a t e r e n t ,  estdbllshing respiratory 

p r o t e e t i o n  redial smeillance programs, R A  Q5HA 1 Md State 1 

recordkeeping r e q u i r m t s ,  and o+&c m p i a  as r q w s t e d  by the 

B d d i n g  p.nW. 

Training rmst be gzwided by i n d i v i d u a l s  W i f i e d  by v i r t w  of expr- 

iencr and education tn dkcuts the t o p i c  areas in 4.2 

4.1.3 

4.1.4 m i n i n g  is tb have m r e d  witbin Lz mnths prior KO the initiation of 

abaterent ac--ivities 

4.1.5 Conzzactt: m s :  cbesem - t t r a i n i n g  by providLqg dace of t r a i n i n g ,  t z a i n -  

ing e n t i t y ,  cDuTse o u t l i n e ,  and nams and q d i f i c s t i o n s  of ‘Jainers. 

4.2 Wicai mr.:+mrrna 

4.2.1 M d i r a l  k n i t o r i n g  nust Se proviaed by the Ccn-,cactor tD my m p l o y e  ot 

agent that nay be epstd to ashcstos m excess of background levels 

d x i n g  any EjMae of t l-r  ahatmmt projec=. 

e f f e s  betbeen hnoking and asbes*as ex;33sure, it s h i m l y  rerrmnenad 

that cnly rnn--s1Dkers be ~ n p l o y d  m p s r t i o n s  &ich  m y  recpurre L5m to 

enter asseS-ss rnn-zinunated a-msphe-es. 

(De to +he s y n e r g r s r i c  

4.2.2 Medical m n i t m i n g  mall ulclrrle at  a rrununum: 

4.2.2.1 A wsrkmvdical h i s t o q  to elicit  symumtcilog?.. of respiratory 

drsease . 
4.2.2.2 A chest x-ray cpssterior - anterior, 14 Y 13 mches) evaluated by 

a C e r t i f i e d  &reader. 
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4 . 2 . 2 .  i2 ?rov:de - ~ a i n i ~ . z  a.-,nd or rps~:ra-mr 5:: *ss::n; '3 prsor.nei.  

4 . 3 . 3  The AsDestDs Proje~: ?^a-auer mal? have t ie  a i l ~ m r r t y  '3 stop m y  :OD 

a c t i v i t i e s  Lf they are ro t  %inc prfornred h acmordance W;L\ a;jp?icaaie 

regulations or g u i d e l i n e s  cx the requz-ts of L%is s p x i f i c s t i o n .  

hese w i l l  be report& to the ~ e r .  w i t h  d e s c r i p t i o n  of a c z i v i t y ,  reasan 

for s*&pping it and alterrarlves for m r r e c t i n q  'de proolen. 

(Note: 

p s t i b k  prior to s e l e c t i o n  of the CmttactOt ta enable p a r z i c r p a t i o n  

k i n g  the pre-bid oDnicrence, walk-through, and p r e - m n s u u c z i o n  

alnf erence - 1 

W m t o s  prolglt  w q e r  should bz seieeted as e a r l y  as 

4 . 3 . 4  ~?;bes-cos Project m a g -  shall tx mvered by adequate l i a b i l i t y  

insurance to protect a q a i n s c  errors and a n r s s i o n s  in tne perfonance  of 

s'pport a c t : v i t i e s .  

based m m d i v i d u d  pro~e~c-s.1 

[Building @mer m y  insert .mnimum r e q u l r m e n - s  

4 . 4  Air S a m l i n o  Professiora? (ASP) 

4.4.1 The Air S a p l i n g  m f e s s i a n a l  shall ianducr a l l  a i r  sampling for the 

suilding m=r. 

4.4.2 The ASP shall conduct air sampling in accordance w i t h  the N T S H  Srardard 

~nylyucal mod for hsbsrns in Air P&CW 239 and/or Hethcd 7400 or 

other a c c e p - A l e  metirods as othervise aareed q m n .  

4 .4 .3  It is reaxmended C,at the fol lowing schedule  be u t i l i z e d  for air mmp- 

l i n g  &ring +he project ( i n  a d d i x o n  C6H.4 carpiiance m n l c o r i n g ) :  

4 . 4 . 3 . 1  P r e - a S a t e m n t  s m p l i n g  - A s u f f i c i e n t  n w b e r  of air samples s r a l l  

be cm1le-d g i o r  to ttte start of &cement activi:ies vi oraer 

W &-ne prevalent a i r t x x n e  c m m n t r a t i o n s .  Sanples s h o u l d  t~ 

taken bth inside and o u t s i d e  of the work area and b u i l d i n q s  -a 

e s L V d i s h  e x i s t i n g  levels mder ~ m 1  ac=:vity mndi:ions. 

Saryling du-inq tne abatemmt  projec. 4 . 4 . 3 . 2  

4 . 4 . 3 . 2 . 1  ?he fol lowing schedule of samples shall be required M a 

& i l v  basis, mce et-: a c t i v r z i e s  w i n  (?he fo l lowing  

are r w . a e d  minim=. 

w i l l  impact gn the n u i r  of samples m s a r y  tzr a d f f i a t e l y  

noni-&r -he m u a c t o r ' s  a c t i v i z i e s .  tkrisions m the 

number a€ YYrrples should te m5.e vlth the a d v i c e  of Lhe A i r  

S q L i n g  Pmfessiona.1) : 

2 Mea Sanples (inside the u x k  area) 

2 Personal Sarrples I inside trie rsrk area) 

?he size of the abareroent ay-ivity 
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review of Cmuactor prfonnance and a mre rapid marencss of hazardous 

e r p s u r e  conditions u h x h  a n  te mrrecced. 

readily ava i lab le ,  h e r .  R e a l - u m  m i t o r i n g  rnstrurrents provide 

some sumrt m this natter as long as their luni tat ions  are d e a r l y  

unders'sed and the QnJactor and B a d m g  Oarer agree m &vitnce m how 

tne resul*s are tD be med. Ihe% devices cb mt rfeet c u t K e n t  =HA 

rmni+srrng regurtemnts and should mt te used 111 place of sampling as 

Q s c r i k d  m SeCtion 4 . 4 . 3 . 2 ) .  

Tiis se-rvice my not tr 
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APPENDIX C. SPECIAL REQUIREMENTS BY THE STATE OF O H I O  
FOR ASBESTOS ABATEMENT PROJECTS 

Publ ic  Law: House B i l l  589 
Enacted Dec. 15, 1986 
E f f e c t i v e  March 1 7 ,  1987 

l i a b i l i t y  of persons  who engage i n  a c t i v i t y  invo lv ing  
removal,  r enova t ion ,  e n c l o s u r e ,  repair, o r  encap- 
s u l a t i o n  of f r i a b l e  a sbes tos -con ta in ing  m a t e r i a l s  i n  a n  
amount g r e a t e r  t h a n  50 l i n e a l  f e e t  o r  50 squa re  f e e t .  
The l i c e n s i n g  and c e r t i f i c a t i o n  requi rements  apply t o  
b u s i n e s s e s  and p u b l i c  e n t i t l e s ,  bu t  no t  a homeowner o r  
t o  a bus iness  o r  t h e  employees of a bus iness  engaging 
i n  a s b e s t o s  abatement a c t i v i t i e s  s o l e l y  a t  i t s  own 
p l a c e  of bus iness ,  nor  do they  apply i n  emergencies 
t h a t  are sudden, unexpected e v e n t s  and not  planned 
a s b e s t o s  abatement p r o j e c t s .  

Scope: The measure p rov ides  f o r  l i c e n s i n g ,  c e r t i f i c a t i o n ,  and 

The  l a w  empowers t h e  Department of Hea l th  t o  develop 
comprehensive programs and p o l i c i e s  f o r  c o n t r o l  and 
p reven t ion  of non-occupat ional  exposure  t o  f r i a b l e  
a sbes tos -con ta in ing  material. 

For  persons  l i c e n s e d  o r  c e r t i f i e d  under t h e  Act, l i a b i -  
l i t y  f o r  an i n j u r y  t o  a n  i n d i v i d u a l  o r  p rope r ty  caused 
by or  r e l a t e d  t o  a s b e s t o s  abatement a c t i v i t i e s  i s  
l i m i t e d  t o  a c t s  o r  omiss ions  t h a t  can be shown t o  have 
been n e g l i g e n t .  It l i m i t s  l i a b i l i t y  i n c u r r e d  hy a per- 
son  who c o n t r a c t s  w i t h  an  a s b e s t o s  abatement cc ln t rac tor  
o r  spec ia l i s t .  

Adlaidstration: P u b l i c  Hea l th  Counci l ,  Department of Hea l th  

Enforcement : V i o l a t i o n s  of P u b l i c  H e a l t h  Counci l  s t a n d a r d s  of accept -  
a b l e  conduct f o r  l i c e n s e e s  and c e r t i f i c a t e  ho lde r s  
engaged i n  a s b e s t o s  abatement a c t i v i t i e s  can resul t  i n  
a reprimand, suspens ion  o r  r evoca t ion  of a l i c e n s e  o r  
c e r t i f i c a t e ,  o r  d e n i a l  of an  a p p l i c a t i o n  o r  renewal of 
a l icense o r  c e r t i f i c a t e .  The Department of Heal th  is  
r e s p o n s i b l e  f o r  e n f o r c i n g  s t a n d a r d s  adopted by t h e  
counci l .  

The Department of H e a l t h  may deny o r  revoke approval  t o  
sponsor  t r a i n i n g  cour ses  on t h e  h e a l t h  and s a f e t y  
a s p e c t s  of a s b e s t o s  abatement i f  t h e  sponsor  f a i l s  t o  
meet t h e  s t a n d a r d s  set f o r t h  i n  t h e  s t a t u t e  o r  by 
r u l e s .  



120 

As be s t o  s Aba t eme n t 

Enforcement: A t  t h e  r eques t  of t h e  Department of Heal th ,  t h e  a t t o r -  
( con t inued)  ney g e n e r a l  may b r i n g  a c t i o n  f o r  c i v i l  p e n a l t i e s  and 

i n j u n c t i o n s  a g a i n s t  any person  thought  t o  be i n  v i o l a -  
t i o n  of t h e  law o r  r u l e s .  C i v i l  p e n a l t i e s  up t o  $5,000 
can  be a s s e s s e d  a g a i n s t  v i o l a t o r s  f o r  each day of 
v i o l a t i o n .  Cr imina l  p e n a l t i e s  also can be brought.  On 
c o n v i c t i o n  of a f i r s t  o f f e n s e ,  t h e  person  i s  s u b j e c t  t o  
a f i n e  between $10,000 and $25,000, imprisonment from 
one t o  two y e a r s ,  o r  both. For  a second o r  subsequent  
o f f e n s e ,  a c o n v i c t i o n  can  b r i n g  a f i n e  of from $20,000 
t o  $40,000,  imprisonment from two t o  f o u r  y e a r s ,  o r  
both.  

F inancing  : A l l  c i v i l  and c r i m i n a l  p e n a l t i e s  and a l l  fees  and o t h e r  
funds  c o l l e c t e d  under  t h e  l a w  must be depos i t ed  i n  t h e  
Asbestos  Abatement L icens ing  Fund. The Department of 
H e a l t h  i s  r e s p o n s i b l e  € o r  a d m i n i s t e r i n g  g r a n t s  from t h e  
f e d e r a l  government and o t h e r  p u b l i c  and p r i v a t e  sources .  

Standards: 

C o n t r a c t o r  and Worker S tandards :  The P u b l i c  Hea l th  Counci l  must adopt  
c r i t e r i a  and procedures  f o r  c e r t i f i c a t i o n  of a s b e s t o s  abatement spe- 
c i a l i s t s ,  a s b e s t o s  hazard e v a l u a t i o n  s p e c i a l i s t s ,  o r  o t h e r  c a t e g o r i e s  
t h e  c o u n c i l  may create. Asbestos abatement s p e c i a l i s t s  are  persons  
r e s p o n s i b l e  f o r  t h e  s u p e r v i s i o n  of a s b e s t o s  hazard  abatement a c t i v i t i e s ,  
such  as a r c h i t e c t s ,  eng inee r s ,  p r o j e c t  s u p e r v i s o r s  and foremen, 
employees of s choo l  d i s t r i c t s  o r  o t h e r  p u b l i c  e n t i t i e s ,  and o t h e r s ,  who 
c o o r d i n a t e  o r  d i r e c t l y  s u p e r v i s e  a s b e s t o s  hazard  abatement a c t i v i t i e s  
performed by schoo l  d i s t r i c t ,  governmental ,  o r  o t h e r  p u b l i c  employees i n  
s c h o o l  d i s t r i c t ,  governmental ,  o r  o t h e r  p u b l i c  bu i ld ings .  Asbestos  
hazard  e v a l u a t i o n  s p e c i a l i s t s  a r e  persons  such  as h e a l t h  p r o f e s s i o n a l s ,  
i n d u s t r i a l  h y g i e n i s t s ,  p r i v a t e  c o n s u l t a n t s ,  o r  o t h e r s ,  r e s p o n s i b l e  f o r  
t h e  e v a l u t i o n  of h e a l t h  hazards  a s s o c i a t e d  w i t h  t h e  presence  of f r i a b l e  
a s b e s t o s  materials o r  f o r  e s t a b l i s h i n g  o r  moni tor ing  procedures  i n  
a s b e s t o s  abatement a c t i v i t i e s  i n  p r o t e c t i n g  t h e  p u b l i c  h e a l t h  from t h e  
haza rds  a s s o c i a t e d  w i t h  exposure  t o  a s b e s t o s  and whose r e s p o n s i b i l i t i e s  
i n c l u d e  t h e  performance of a i r  and bulk  sampling. 

The c e r t i f i c a t e  i s  i s s u e d  by t h e  Department of Hea l th  or by a t r a i n i n g  
i n s t i t u t i o n  a f f i r m i n g  t h a t  t h e  i n d i v i d u a l  s e e k i n g  a c e r t i f i c a t e  has  suc- 
c e s s f u l l y  completed approved t r a i n i n g  and o t h e r  requi rements  i n  accord- 
ance  w i t h  t h e  rules adopted by t h e  P u b l i c  Hea l th  Council .  C e r t i f i c a t e s  
are  v a l i d  f o r  one y e a r ,  and renewal r e q u i r e s  s u c c e s s f u l  complet ion of a 
Depart  m e  n t  of H e  a1 t h-a pp r ove d course.  

An a s b e s t o s  abatement c o n t r a c t o r ' s  l i c e n s e  i s s u e d  by t h e  Department of 
H e a l t h  and renewable y e a r l y  i s  r e q u i r e d  of a bus iness  o r  p u b l i c  e n t i t y  
engaging i n  abatement a c t i v i t i e s .  To q u a l i f y  f o r  a c o n t r a c t o r ' s  
l i c e n s e ,  each employee of t h e  bus iness  o r  p u b l i c  e n t i t y  apply ing  f o r  a 
l i c e n s e  who w i l l  come i n  c o n t a c t  w i t h  a s b e s t o s  o r  be r e s p o n s i b l e  f o r  a n  
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a s b e s t o s  abatement p r o j e c t  must be f a m i l i a r  w i t h  s t a t e  and f e d e r a l  s t a n -  
d a r d s  f o r  a s b e s t o s  abatement p r o j e c t s  and demonst ra te  c a p a b i l i t y  t o  
comply w i t h  those  s t a n d a r d s ,  and must have s u c c e s s f u l l y  completed a 
c o u r s e  of i n s t r u c t i o n  and passed a n  examinat ion  approved by t h e  
Department o f  Heal th .  The c o n t r a c t o r  must p rov ide  a t  l eas t  one cer- 
t i f i e d  a s b e s t o s  hazard  abatement spec ia l i s t  f o r  each  p r o j e c t .  

The Department of H e a l t h  must be s a t i s f i e d  t h a t ,  i n  a d d i t i o n  t o  meeting 
any o t h e r  requi rements  adopted  by t h e  P u b l i c  H e a l t h  Counci l ,  t h e  
c o n t r a c t o r :  

0 Has a c c e s s  t o  a t  l e a s t  one s ta te -approved  a s b e s t o s  d i s p o s a l  
s i t e ;  

* Is s u f f i c i e n t l y  q u a l i f i e d  t o  s a f e l y  remove a s b e s t o s ,  posses ses  
a work program t h a t  p r e v e n t s  t h e  contaminat ion  o r  recon- 
t a m i n a t i o n  of t h e  environment and p r o t e c t s  t h e  p u b l i c  h e a l t h  
from a s b e s t o s  exposure ;  
P o s s e s s e s  ev idence  o f  c e r t i f i c a t i o n  of each i n d i v i d u a l  
employee or agen t  who w i l l  be r e s p o n s i b l e  f o r  o t h e r s  who may 
come i n  c o n t a c t  w i t h  f r i a b l e  a s b e s t o s  materials; 

@ Mas ev idence  of workers '  t r a i n i n g ;  
Has p r i o r  s u c c e s s f u l  expe r i ence  i n  a s b e s t o s  abatement o r  
e q u i v a l e n t  expe r i ence  a s  r e q u i r e d  by P u b l i c  Hea l th  Council  
r u l e s ;  and 

@ Has a worker p r o t e c t i o n  program c o n s i s t e n t  w i t h  requi rements  
of t h e  P u b l i c  H e a l t h  Counci l  o r  t h e  f e d e r a l  Occupat iona l  
H e a l t h  and S a f e t y  Admin i s t r a t ion ,  as a p p l i c a b l e .  

A p p l i c a t i o n s  f o r  a c o n t r a c t o r ' s  l i c e n s e  must i nc lude :  
0 A d e s c r i p t i o n  of t h e  p r o t e c t i v e  c l o t h i n g  and r e s p i r a t o r s  t h a t  

0 A d e s c r i p t i o n  of t h e  procedures  f o r  t h e  s e l e c t i o n ,  u t i l i z a -  
w i l l  be used;  

t i o n ,  hand l ing ,  removal, and d i s p o s a l  of c l o t h i n g  t o  prevent  
con tamina t ion  o r  r econ tamina t ion  of t h e  environment o r  t o  pro- 
t ec t  t h e  p u b l i c ;  

@ The name and a d d r e s s  of each  a s b e s t o s  d i s p o s a l  s i t e  t h a t  might 
b e  used;  

0 A d e s c r i p t i o n  of t h e  s i t e  decontaminat ion  procedures  t h a t  w i l l  
be  used; 

be employed; 

c o n t a i n i n g  a s b e s t o s ;  

u sed ;  and 

0 A d e s c r i p t i o n  of t h e  a s b e s t o s  haza rd  abatement 

A d e s c r i p t i o n  of t h e  p rocedures  t o  be used f o r  

A d e s c r i p t i o n  of t h e  a i r  moni tor ing  procedures  

p r oce du r es t o  

hand l ing  waste 

t h a t  w i l l  be 

A d e s c r i p t i o n  of t h e  f i n a l  c l eanup  procedures: t h e  bus iness  o r  
p u b l i c  e n t i t y  will use. 

A per son  may sponsor  a cour se  or a review c o u r s e  on t h e  h e a l t h  and 
s a f e t y  a s p e c t s  of a s b e s t o s  hazard  abatement p r o j e c t s  i f  Department of 
H e a l t h  approva l  is obta ined .  Approval may be won o r  r e t a i n e d  f o r  t h e  
c o u r s e  i f  t h e  sponsor:  
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6 Prov ides  10 hour s  of i n s t r u c t i o n ,  i n c l u d i n g  coverage of such 
t o p i c s  as r e c o g n i t i o n  of a s b e s t o s ,  h e a l t h  haza rds ,  worker pro- 
t e c t i o n ,  work p r a c t i c e s ,  r e s p i r a t o r  u se  and c a r e ,  and f e d e r a l  
and s t a t e  requi rements  and procedure s t anda rds ;  

i n s t r u c t i o n  c o n s i s t i n g  of r e s p i r a t o r  f i t  tests and r e s p i r a t o r  
u se ;  

h y g i e n i s t  ; 

6 Prov ides  each s t u d e n t  w i t h  a t  l eas t  1 5  minutes  of i n d i v i d u a l  

@ Ensures  t h e  cour se  is  g iven  o r  supe rv i sed  by an  i n d u s t r i a l  

* Prov ides  a n  examinat ion  approved by t h e  department;  
6 I s s u e s  t o  each  s t u d e n t  who completes  t h e  cour se  and passes  t h e  

examinat ion  a c e r t i f i c a t e  i n  accordance  w i t h  P u b l i c  Hea l th  
Counci 1 r u l e s  ; 

ment s p e c i a l i s t s  and e v a l u a t i o n  s p e c i a l i s t s ,  and s u p e r v i s o r s  of 
abatement  p r o j e c t s ;  and 

@ Prov ides  a minimum three-day cour se  t o  a s b e s t o s  hazard  aba te-  

0 Prov ides  a minimum f ive-hour  review course.  

Pe r sons  l i c e n s e d ,  c e r t i f i e d ,  o r  o the rwise  approved under t h e  laws of 
a n o t h e r  s t a t e  and performing f u n c t i o n s  similar t o  those  of a n  a s b e s t o s  
abatement  c o n t r a c t o r ,  a n  abatement s p e c i a l i s t ,  o r  a n  e v a l u a t i o n  s p e c i a l i s t  
may apply  t o  t h e  Department of Hea l th  f o r  l i c e n s i n g  o r  c e r t i f i c a t i o n .  A 
l i c e n s e  o r  c e r t i f i c a t e  w i l l  be awarded on t h e  d i s c r e t i o n  of t h e  
D e  par t m e  n t . 
I n s p e c t i o n s :  Levels  of a s b e s t o s  exposure o r  o t h e r  c i rcumstances  c o n s t i -  
t u t i n g  a p u b l i c  h e a l t h  emergency r e q u i r i n g  t h e  Department of Hea l th  t o  
i s s u e  a n  emergency o r d e r  s h a l l  be determined by r u l e s  adopted by t h e  
P u b l i c  H e a l t h  Council .  

Eva lua t ions  of t h e  h e a l t h  hazards  a s s o c i a t e d  w i t h  t h e  presence  of 
f r i a b l e  a s b e s t o s  materials,  made t o  de te rmine  t h e  need f o r  a n  a s b e s t o s  
hazard  abatement  p r o j e c t ,  must be conducted by an  a s b e s t o s  hazard  eva- 
l u a t i o n  s p e c i a l i s t ,  and t h e  a c t i v i t i e s  of t h a t  s p e c i a l i s t  s h a l l  be s p e -  
c i f i e d  i n  r u l e s  adopted by t h e  P u b l i c  Hea l th  Counci l .  

The Department of H e a l t h  must conduct a n  o n s i t e  i n s p e c t i o n  of a l i c e n -  
see's procedures  a t  l ea s t  once a y e a r  du r ing  a n  a c t u a l  abatement p ro j -  
ect .  

The Department of Hea l th  may i s s u e  an  o r d e r  r e q u i r i n g  any a c t i o n  
necessa ry  t o  meet a p u b l i c  h e a l t h  emergency invo lv ing  a sbes tos .  
Immediate compliance w i t h  t h e  o r d e r  is r e q u i r e d  of any person  t o  whom 
t h e  o r d e r  i s  d i r e c t e d .  

Abatement Procedures :  The P u b l i c  Hea l th  Counci l  i s  r e q u i r e d  t o  adopt  
r u l e s  f o r  work p r a c t i c e s  t h a t  reduce t h e  r i s k  of contaminat ion  of t h e  
environment ,  worker p r o t e c t i o n  equipment and p r a c t i c e s ,  a c t i o n  l e v e l s ,  
p r o j e c t  c l e a r a n c e  l e v e l s  and o t h e r  requi rements  t h a t  a s b e s t o s  hazard 
abatement  c o n t r a c t o r s ,  a s b e s t o s  hazard  abatement  s p e c i a l i s t s ,  and o t h e r  
pe r sons  involved  w i t h  a s b e s t o s  hazard  abatement a c t i v i t i e s  must fo l low 
t o  p r o t e c t  t h e  pub l i c .  
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The Department of Hea l th  is requ i r ed  t o  p r o h i b i t  and prevent  improper 
a s b e s t o s  abatement procedures  and r e q u i r e  m o d i f i c a t i o n  o r  a l t e r a t i o n  of 
procedures  i f  they  are not  i n  compliance w i t h  t h e  p r o v i s i o n s  of t h e  l a w  
and any r u l e s  promulgated by t h e  P u b l i c  H e a l t h  Council .  

Before  engaging i n  a n  a s b e s t o s  abatement p r o j e c t ,  an a s b e s t o s  abatement 
c o n t r a c t o r  must: 

0 P r e p a r e  a w r i t t e n  r e s p i r a t o r y  p r o t e c t i o n  program and make it  
a v a i l a b l e  t o  t h e  Department of Hea l th  and workers a t  t h e  j o b  
s i te ;  

0 Ensure t h a t  each worker involved  i n  t h e  abatement p r o j e c t  has 
been examined w i t h i n  t h e  preceding  year and h a s  been dec la red  
by a p h y s i c i a n  t o  be p h y s i c a l l y  capable  of working whi le  
wear ing  a r e s p i r a t o r ;  and 

a s b e s t o s  or who w i l l  be r e s p o n s i b l e  f o r  an a s b e s t o s  ahatement 
p r o j e c t  has  t aken  t h e  r e q u i r e d  t r a i n i n g  cour se  o r  review 
c ou r s e. 

0 Ensure t h a t  each employee who w i l l  come i n  c o n t a c t  w i th  

An a s b e s t o s  abatement c o n t r a c t o r  who i n t e n d s  t o  engage i n  an a s b e s t o s  
haza rd  abatement  p r o j e c t  t h a t  i s  a N a t i o n a l  Emission Standard f o r  
Hazardous A i r  P o l l u t a n t s  sou rce  must n o t i f y  t h e  Ohio Environmental  
P r o t e c t i o n  Agency. A t  least  f i v e  days b e f o r e  beginning a n  a s b e s t o s  
abatement p r o j e c t ,  t h e  c o n t r a c t o r  must n o t i f y  t h e  Department of Hea l th  
of t h e  i n t e n t  t o  begin  a p r o j e c t .  

During t h e  cour se  of a n  abatement p r o j e c t ,  t h e  abatement c o n t r a c t o r  and 
t h e  a s b e s t o s  hazard  abatement s p e c i a l i s t  must conduct each p r o j e c t  i n  
accordance  w i t h  r u l e s  adopted by t h e  P u b l i c  Hea l th  Counci l  f o r  decon- 
t a m i n a t i o n  procedures ,  p r o j e c t  containment procedures ,  and a s b e s t o s  
f i b e r  d i s p e r s a l  methods. 
a p p r o p r i a t e  d i s p o s a b l e  and p r o t e c t i v e  c l o t h i n g  and equipment, i n c l u d i n g  
r e s p i r a t o r s ,  and t h e  s p e c i a l i s t  must ensu re  t h a t  t h e  workers u s e  t h o s e  
items p rope r ly .  The s p e c i a l i s t  must ensu re  t h a t  t h e r e  is no smoking, 
e a t i n g ,  o r  d r i n k i n g  i n  t h e  p r o j e c t  work area. 

The c o n t r a c t o r  m u s t  p rovide  workers w i t h  

Records:  Sach a s b e s t o s  haza rd  abatement c o n t r a c t o r  must ma in ta in  
r e c o r d s  of each  p r o j e c t  f o r  a t  least  20 y e a r s  and make t h e s e  records  
a v a i l a b l e  t o  t h e  Department of Health.  The r eco rds  s h a l l  i nc lude :  

0 The name, addres s ,  and s o c i a l  s e c u r i t y  number of t h e  person  
who s u p e r v i s e d  t h e  abatement p r o j e c t ;  

0 The names and s o c i a l  s e c u r i t y  numbers of a l l  workers a t  t h e  
j o b  s i te ;  

0 The l o c a t i o n  and d e s c r i p t i o n  of t h e  p r o j e c t  and t h e  amount of 
a sbes tos -con ta in ing  material t h a t  w a s  removed; 

0 The s t a r t i n g  and complet ion d a t e s  of each  p r o j e c t ;  
0 A summary of t h e  procedures  t h a t  were used t o  comply w i t h  a l l  

a p p l i c a b l e  s t a n d a r d s ;  and 
0 The name and a d d r e s s  of each a s b e s t o s  d i s p o s a l  s i t e  used. 
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To o b t a i n  o r  r e t a i n  approva l  from t h e  Department of Hea l th  t o  conduct 
c o u r s e s  on t h e  h e a l t h  and s a f e t y  a s p e c t s  of a s b e s t o s  abatement ,  a person  
s e e k i n g  such  approva l  must be a b l e  t o  ma in ta in  l i s t s  of s t u d e n t s  t r a i n e d  
and t h e  d a t e s  on which t r a i n i n g  occur red  f o r  a t  l eas t  20  y e a r s  and make 
t h i s  i n fo rma t ion  a v a i l a b l e  t o  t h e  department  upon reques t .  

Consumer In fo rma t ion  and S tud ie s :  The Department of Hea l th  i s  r equ i r ed  
t o  c o l l e c t  and d i s semina te  h e a l t h  educa t ion  in fo rma t ion  r e l a t i n g  t o  t h e  
s a fe  management of a s b e s t o s  hazards .  

A l e g i s l a t i v e  o v e r s i g h t  committee on a s b e s t o s  abatement i s  c r e a t e d  t o  
review abatement a c t i v i t y  by p r i v a t e  e n t i t i e s  and examine pe rmis s ib l e  
r e g u l a t i o n  al lowed t h e  s t a t e  over  b u s i n e s s  e n t i t i e s  and t o  r e p o r t  i t s  
f i n d i n g s  t o  t h e  Assembly w i t h i n  one year .  
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Appendix C. USEPA National Emission Standards for Hazardous Air Pollutants 
(NESHAPS) Asbestos Regulations (40 CFR 61, Subpart MI 

A ~ O R L T P :  Secs. 112 and 301ta) of the 
Clean Air Act. 811 amended (42 U.S.C. 7412. 
7!301(8)). 

Samct: I9 PR 13661, Apr. 5. 1984. uniess 
otherwise noted. 

g 61.140 Applicabiiity. 
The provisions of this subpart are 

applicable to those sources specified in 
9 9  61.142 through 61.153. 

B 61.141 Definitions. 
All terms that are used in this sub- 

part and are not defined below are 
gwen the same meatllng as in the Act 
and in Subpart A of this part. 

Active w u t e  duposal s i t e  means any 
disposal site other than an inactive 
site. 

Adequately wetted means sufffciently 
mixed or coated with water or an 
aqueous solution to prevent dust emu- 
sions. 

Asbestos means the asbestifom vari- 
eties of seruentinite (chrysotile), rie- 
beckite (crocidolite). cummingtonite- 
w e r i t e ,  anthophyllite, and actino- 
lite-tremolite. 

Asbestar-contaming w a t e  matenals 
means any waate that conWns com- 
mercial abestos and la generated by  8 

thu subpart. This term includes aarbes- 
to8 mill trullnos, osbestos waste from 
control devlces, friable asbestos waste 
msterial. and bags or containem that 
previously contruned commercial an- 
bestos. However. BS applied to demoif- 
tion and renovation operatians, this 
term includes only friable asbestos 
waste and asbestos waste from control 
devices. 

Asbestos material means asbestos or 
any material contammg asbestos. 

Asbestos mill means any facility en- 
gaged 1 ~ 1  converting, or in any intenne- 
diate scep in converting, asbestos ore 
into commerctal asbestos. Outside 

source SUbJWt to the pmVbiOM of 

storage of asbestos material is not con- 
sidered a part of the asbestos mill. 

Asbestos tatlings meam any scilid 
Wste that con tam asbestos and LS a 
product of asbestos mining or milling 
operations. 

Asbestos waste from control devtces 
means any waste matenal that con- 
tams asbestos and 1s collected by a pol- 
lution control devlce. 

Commereral asbestos means any as- 
bestos that 1s extracted from asbestos 
ore. 

Demolation means the wrecking or 

structural member of a facility togeth- 
er with any related handling oyer- 
ations. 

Emergency renovation operutton 
means a renovation operation that was 
not planned but results from a sudden. 
unexpected event. This term includes 
operations necessitated by nonrourme 
failures of equipment. 

Fabricating means any processrng of 
8 manufactured product that contam 
commerciai asbestos, with the excep- 
tion of processmg a t  temporary sites 
for the construction or restoration of 
facilities. 

Faaltty means any  institutional. 
commercial, or industrial structure, in- 
stallation. or building (excluding 
apmment  bulldings having no more 

Factli 'y componmt means a n y  pipe. 
duct, boiler. tank, reactor, tclrbine. or 
f u m e  at or in a facility: or any struc- 
tural member of a faCilItY. 

Fnabb asbestos material means any 
material containing more than 1 Per- 
cent asbestos b y  weight that hand 
pressure can crumble. pulverize, or 
reduce to powder when dry. 

inactwe wnste disposal site meam 
any disposal site or portion of i t  where 
additional asbestos-containing Waste 
matenal will not be deposited and 
where the surface is not disturbed by 
vehicular traffic. 

takhlg Q U t  Of  any lOad-SUPpOt%Ilg 

tfiM f O U r  dwelling UU). 
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Manut-actunng means the combining 
of commercial asbestos-or. in the case 
of uoven friction products. the  com- 
bining of textiles containing Commer- 
cial asbestos-uith any other 
materialts). including commercial as- 
bestos, and the processing of this com- 
bination into a product. 

Outside air means the air outside 
buildings and structures. 

Particulate asbestos matenal  means 
finely divided particles of asbestos ma- 
terial. 

Planned renovation operations 
means a renovation operation. or a 
number of such operations. in which 
the amount of friable asbestos materi- 
ai that will be removed or stripped 
within a given period of time can be 
predicted. Individual nonscheduled op- 

-erations are included if  a number of 
such operations can be predicted to 
occur during a given period of time 
based on operating experience. 

Remove means to take out friable as- 
bestos materials from any facility. 

Renovatton means altering in any 
way one or more facility components. 
Operations in which 1oad.supporting 
structural members are wrecked or 
taken out are excluded. 

Roadways means surfaces on which 
motor vehicles travel. This term in- 
cludes highways, roads. streets. park- 
ing areas. and driveways. 

S t r i p  means to take off friable asbes- 
tos materiais from a n y  part of a facili- 
ty .  
Structural member means any load- 

supporting member of a facility, such 
as beams and load supportlng walls; or 
a n y  nonload-supporting member. auch 
as ceilings and nOnlOad-SuppOrting 
wells. 

Visible emissions means any emis- 
sions containing particulate asbestos 
material that are visually detectable 
without the aid of instruments. This 
does not include condensed uncom- 
bined water vapor. 
[49 FR 13661, Apr. 5 .  1084; 49 F'R 25453, 
June 21. 19841 

§ 61.142 Standard for asbestos mills. 

Each owner or operator of an asbes- 
tos mill shall either discharge AO visi- 
ble emissions to the outside air from 
that asbestos mill or use the methods 
specified by § 61.154 to clean emissions 

containing particulate zsbestos rnaterl- 
a1 before t h e y  escape to .  or are vented 
to, the outside air. 

§ 61.143 Standard for roadways. 

No person may surface a roadway 
w i t h  asbestos tailings or asbestos-con- 
taming waste material on that road- 
way, unless i t  is a temporary roadway 
on an area of asbestos ore deposits. 
149 FR 13661. Apr. 5 .  1984: 49 FR 25453. 
June 21. 19841 

8 61.144 Standerd for manufacturing. 

( a )  Applicability. This section ap- 
plies to the following manufacturing 
operations usmg commercial asbestos. 

(1) The manufacture of cloth, cord, 
wicks. tubing. tape. twine. rope. 
thread, yarn. roving. lap, or other tex- 
tile materials. 

( 2 )  The manufacture of cement 
products. 

( 3 )  The manufacture of fireproofing 
and insulating materials. 

( 4 )  The manufacture of friction 
products. 
(5) The manufacture of paper. mill- 

board. and felt. 
(6 )  The manufacture of floor tile. 
( 7 )  The manufacture of pamts. coat- 

ings, caulks. adhesives, and sealants. 
( 8 )  The manufacture of plastics and 

rubber materials. 
( 9 )  The manufacture of chlorine. 
(10) The manufacture of shotgun 

shell wads. 
(11) The manufacture of asphalt 

concrete. 
(b) Standard. Each owner or opem 

tor of a n y  of the  manufacturing oper- 
ations to which thls aection sppllea 
shall either: 

( 1) Discharge no visible emissions to 
the outside air from these operations 
or from any building or structure in 
which they are conducted: or 

( 2 )  Use the methods specified by 
9 61.154 to clean emissions from these 
operations Containing particulate &5- 
bestos material before they escape to. 
or are vented to, the outside air. 

§ 61.145 Standard for demolition and rcn- 

The requirements of gf61.146 and 
61.14'7 apply to each owner or operator 

ovation: Applicability. 
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of a demolition or renovation oper- 
ation as follows: 

( a )  If the amount of friable asbestos 
materials in a facility being demol- 
ished is a t  least 80 linear meters (260 
linear feet)  on pipes or a t  least 15 
square meters (160 square feet) on 
other facility components. all the re- 
quirements of 4 s  61.148 and 61.147 
apply, except as provided m paragraph 
t c )  of thls section. 

fb) i f  the amount of friable asbestos 
matenals XI 8 faciiity bemg demol- 
lshed is less than 80 linear meters (260 
linear feet) on pipes and less than 15 
square meters (160 square feet) on 
other facility components, only the re- 
quirements of paragraphs (a), (b),  and 
(c)  (1). (2). (31, (4).  and (5) of 8 61.148 
apply. 

tc) If the facllity IS bemg demolished 
under an order of a State or local gov- 
ernmental agency, issued because the 
facility IS structuraily unsound and In 
danger of immrnent collapse. only the 
requirements in § 81.146 and in para- 
graphs (d),  (e). t f ) ,  and (g)  of 5 61.147 
apply. 

(d )  If a t  least 80 linear meters (260 
linear feet)  of friable asbestos materi- 
ah on pipes or at least 15 square 
meters (160 square feet) of friable as- 
bestos materials on other facility com- 
ponents are stripped or removed at  a 
facillty being renovated. all the re- 
quirements of 5061.146 and 61.147 
apply. 
(1) To determine whether paragraph 

(d )  of this section applies to planned 
renovation operations involving mdi- 
vidual nonscheduled operations. pre- 
dict the additive amount of friable s- 
bestos materials to be removed or 
stripped over the maxmurn period of 
time a prediction can be made, not to 
exceed 1 year. 

( 2 )  To determine whether paragraph 
(d)  of this section applies to emergen- 
CY renovation operations, estimate the 
amount of friable asbestos materials 
to be removed or stripped as a result 
of the sudden, unexpected event that  
necessitated the renovation. 

(e) Owners or operators of demoli- 
tion and renovation operations are 
exempt from the requirements of 
$ 8  61.05ta). 61.07. and 61.09. 
[49 F'R 13881. Aur. 5. 1984: 49 FR 25453. 
June 21. 19841 

161.116 Standard for dernaiition and ren- 

Each owner or operator to which 
thls section applies shall: 

fa) Provide the Adminutrator w i t h  
amtten notice of incention to demollsh 
or renovate. 

(bf Postmark or deliver the notice as 
follows 

(1) At  least 10 days before demoli- 
tion beans d the operation IS de- 
scribed in § 61.145taX 

(2) A t  least 20 days before demoli- 
tion b e w  if the operation LS de- 
scribed 111 9 81.145(b); 

(3)  kr; early as possible before demo- 
lition beans if the operation is de- 
scribed m 5 61.145tc): 

(4 )  As early as possible before ren- 
ovation begins. 

(c )  Include the followmg tnfonna- 
tion m the notice: 

(1) Name and address of owner or 
operator. 

(2 )  Description of the facility being 
demolished or renovated, including 
the size. age, and prior use of the facil- 
ity. 

( 3 )  Estimate of the approximate 
amount of friable asbestos material 
present in the facllity in terms of 
linear feet of pipe. and surface area on 
other facility components. For fsclll- 
ties described in 4 61.145(b). exulain 
techniques of estimation. 

(4 )  Location of the facility being de- 
molished or renovated. 
(5) Scheduled starting and comple- 

tion dates of demolition or renovation. 
( 6 )  Nature of planned demolition or 

renovation and methodts) to be used. 
(71 Procedures to be used to comply 

wi th  the requirements af thu Subpart. 
( 8 )  Name and locscion of the Waste 

disposal site where the friable asbestos 
waste material will be deposited. 

( 9 )  For facilities described in 
p 61.145tc~ the name. title. and au- 
thority of the State or local $Overt- 
mental representative who has ordered 
the demohtion. 
(Approved by the Office of Man-ement 
and Budget under control number 2000- 
0284.) 
[49 FR 13681. Aur. 5 .  1984; 49 25453. 
June 21. 19841 

ovation: Notification requirements. 
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$61.147 Standard for demolition and ren- 
ovation: Procedures for asbeslos emis- 
sion control. 

Each owner or operator to whom 
this section applies shall comply with 
the following procedures to prevent 
emissions of particulate asbestos mate- 
rial to the outside air: 

( a )  Remove friable asbestos materi- 
als from a facility being demolished or 
renovated before any wrecking or dis- 
mantling that would break up the ma- 
terials or preclude access to the mate- 
rials for subsequent removal. However, 
friable asbestos materials need not be 
remaved before demolition if: 
(1) They are on a facility component 

that  is encased in concrete or other 
s h i l a r  material; and 

( 2 )  These materials are adequately 
wetted whenever exposed during dem- 
olition. 

( b )  When a facility component cov- 
ered or coated with friable asbestos 
materials is being taken out of the fa- 
cility as units or in sections: 

(1) Adequately wet any friable asbes- 
tos materials exposed during cutting 
or disjointing operations; and 

( 2 )  Carefully lower the units or sec- 
tions to ground level, not dropping 
them or throwing them. 

t c )  Adequately wet friable asbestos 
materials when they are being 
stripped from facility components 
before the members are removed from 
the facility. In renovation operations, 
wetting that would unavoidably 
damage equipment is not required if 
the owner or operator: 

(1) Asks the Administrator to deter- 
mine whether wetting to comply with 
this paragraph would unavoidably 
damage equipment, and. before begin- 
ning to strip, supplies the Administra- 
tor with adequate information to 
make this determination; and 

( 2  1 When the Administrator does de- 
termine that equipment damage would 
be unavoidable. uses a local exhaust 
ventilation and collection system de- 
signed and operated to capture the 
particulate asbestos material produced 
b y  the stripping and removal of the 
friable asbestos materials. The system 
must exhibit no visible emissions to 
the outside air or be designed and op- 
erated in accordance with the require- 
ments in 0 61.154. 

( d )  After a facility component has 
been taken out of the facility as units 
or in sections, either: 

(1 ) Adequately wet friable asbestos 
materials during stripping; or 

( 2 )  Use a local exhaust ventilation 
and collection system designed and op- 
erated to capture the particulate as- 
bestos material Produced by the strip- 
ping. The system must exhibit no visi- 
ble emissions to the outside air or be 
designed and operated in accordance 
with the requirements in 0 61.154. 

(el  For friable asbestos materials 
that  have been removed or stripped: 

(1) Adequatcly wet the materials to 
ensure that  they remam wet untii 
they are collected for disposal in ac- 
cordance with 0 61.152; and 

( 2 )  Carefully lower the materials to 
the ground or a lower floor, not drop- 
ping or throwing them; and 

( 3 )  Trrensport the materials to the 
ground via dust-tight chutes or con- 
tainers if they have been removed or 
stripped mare than 50 feet above 
ground level and were not removed 8b 
units or in sections. 

( f )  When the temperature a t  the 
point of wetting is below O'C (32°F): 

( 1) Comply with the requirements of 
Paragraphs cd) and (e )  of this section. 
The owner or operator need not 
comply with the other wetting re- 
quirements in this section; and 

( 2 )  Remove facility cornponenu 
coated or covered with friable asbestos 
materials as units or in sections to the 
maximum extent possible. 

(g)  For facilities described in 
§ 61.145tc). adequately wet the portion 
of the facility that  contains friable M- 
bestos materials during the wrecking 
operation. 

ff 61.148 Standard for rpmytng. 

The owner or operator of an aper- 
ation in which asbestos-containlng ma- 
terials are spray applied shall comply 
with the following requirements: 

( a )  Use materials that  con- 1 per- 
cent asbestos or less on a d r y  weight 
basis for spray-on application on build- 
ings, structures, pipes. and conduits. 
except as provided in paragraph t c )  of 
this section. 

(b)  For spray-on application of mate- 
rials that  contain more than 1 percent 
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asbestos on a dry weight basis on 
equipment and machinery, except as 
provided in paragraph 1c) of this sec- 
tion. 

(1) Notify the Administrator at least 
20 days before begming  the spraying 
operation. Include the following infor- 
mation in the notice: 

i i )  Name and address of Owner or op- 
erator. 

(ii) Location of spraying operation. 
(iii) Procedures to be followed to 

meet the requirements of thls para- 
graph. 

(21 Discharge no vlsible emlssions to 
the outside air from the spray-on ap- 
plication of the asbestos-containing 
material or use the methods specified 
by 5 61.154 to clean emissions contain- 
ing particulate asbestos material 
before they escape to, or are vented to. 
the outside am. 

t c )  The requirements of paragraphs 
(a) and (b) of t h s  section do not apply 
to the spray-on application of materi- 
als where the asbestos fibers in the 
materials are encapsuiated wi th  a bitu- 
minous or resinous binder during 
spraying and the materials are not fri- 
able after drymg. 

(d)  Owners and operators of sources 
SubJect to thls section are exempt 
from the requirements of § $  61.05ta). 
61.07, and 61.09. 
(Approved by the Offtce of Management 
and Budget under control number 2000- 
0264 1 

Si 61.149 Standard for fabricating. 

(a) Appltcabrlz ty  ThE section ap- 
plies to the following fabricating oper- 
ations using commercial asbestos: 

(1) The fabrication of cement build- 
ing products. 

( 2 )  The fabrication of friction prod- 
ucts, except those operations that pri- 
marily install asbestos frictton materi- 
als on motor vehicles. 

( 3 )  The fabrication of cement or sill- 
cate board for tentilation hoods; 
ovens: electrical panels, laboratory 
furniture. bulkheads, partitions, and 
ceilings for marine construction; and 
flow control devices for the molten 
metai industry 

( b )  Standard. Each owner or opera- 
tor of any of the fabricating oper- 
ations to which this section applies 
shall either. 

(1) Discharge no wible emLssions 50 
the oucside air from any of the oper- 
ations or from any building or struc- 
ture in which they are conducted. or 

( 2 )  Use the methods specified by 
§ 61.154 to clean emissions containing: 
Particulate asbestos material before 
they escape to. o r  are vented to, the 
outside air. 

f 61.130 Standard for insularrng maceriala. 

After the effective date of thls regu- 
lation. no owner or operator of a facilr- 
ty may install or reinstall on a facility 
component a n y  insulating materials 
that  contain commercial asbestos if 
the materials are either molded and 
friable or wet-appiied and fnable after 
drying. The provisions of thls para- 
graph do not apply GO spray-applied 
insulating materiais regulated under 
9 61.148. 

061.151 Standard for waste disposal for 

Each owner or operator of any 
source covered under the provisions of 
5 61.142 shall: 

( a  1 Deposit all asbestos-contamm y 
waste material a t  waste dlsposal sites 
operated in accordance with the provi- 
sions of 0 61.156; and 

(b)  Discharge no vlsible emissions to 
the outside air from the transfer of as- 
bestos waste from control devices to 
the tailings conveyor. or use the meth- 
ods specified by 8 61.154 to clean emu- 
sions containing particulate asbestos 
material before they escape to. or are 
vented to, the outside air. Dispose of 
the asbestos waste from control de- 
vices in accordance with § 61.152(b) or 
paragraph tc)  of this section. and 

tc) Discharge no visible emissions to 
the outside air during the collection. 
processing, packaginht. transporting. or 
deposition of any a~bestos-containing 
waste material. or use one of the dis- 
posal methods specified in paragraphs 
tc) (1) or ( 2 )  of this section. as follows: 

( 1) Use a wettlng agent as follows. 
( i )  Adwuately mix all asbestos-con- 

taining waste material with a wetting 
agent recommended by the manufac- 
turer of the agent to effectively wet 
dust and tailings, before depositing 
the material a t  a wmte disposal site. 
Use the agent as recommended for the 

asbestoe mills. 
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particuiar dust by  the manufacturer 
of the agent. 

( i i )  Discharge no visible emissions to 
the outside air from the wetting oper- 
ation or use the methods specified by 
g 6 1,154 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to, the 
outside air. 

(iii) Wetting may be suspended when 
the ambient temperature at the waste 
disposal site is less than - 9.5.C (15.F). 
Determine the ambient air tempera- 
ture by  an appropriate measurement 
method with an accuracy of 
~ l ' C ( - t 2 ' F ) .  and record it a t  l e s t  
hourly while the wetting operation is 
suspended. Keep the records for a t  
least 2 years in a form suitable for in- 
spection. 

( 2 )  Use an alternative disposal 
method that has received prior ap- 
proval by the Administrator. 

I61.152 Standard for wantc disposal for 
manufacturing demolition. renovation. 
spraying, and fabricating operations. 

Each owner or operator of any 
source covered under the provisions of 
$ 5  61.144 and 61.149 shall: 

( a )  Deposit all asbestos-containing 
waste material a t  waste disposal sites 
operated in accordance with the provi- 
sions of § 61.156; and 

(b )  Discharge no visible emissions to 
the outside air during the collection, 
processing (including incineration). 
packaging. transporting, or deposition 
of any asbestos-containing waste mate- 
rial generated by the source, or use 
one of the disposal methods specified in 
paragraphs ( b ) ( l ) .  ( 2 ) .  or ( 3 )  of this 
section, s follows: 

( 1 ) Treat asbestos-containing waste 
material with water: 

( i )  Mix asbestos waste from control 
devices with water to form a slurry; 
adequately wet other asbestos-contain- 
ing waste material; and 

(ii) Discharge no visible emissions to 
the outside air from collection. mixing, 
and wetting operations, or use the 
methods specified by 4 61.154 to clean 
emissions containing Particulate asbes- 
tos material before they escape to, or 
are vented to. the outside air; and 

( i i i )  After wetting. seal all asbestos- 
containing waste material in leaK-tight 
containers while wet; and 

( iv)  Label the containers specified in 
paragraph (b ) ( l ) ( i i i )  as follows: 

CAUTION 

Contains Asbestos. 
Avoid Opening or 
Breaking Container 
Breathing Asbestos is Hazardous 
to Your Health 

Alternatively. use warning labels 
specified by  Occupational Safety and 
Health Standards of the Department 
of Labor. Occupational Safety and 
Health Administration (OSHA) under 
29 CFR 1910.1001(g)(2)(ii). 

( 2  1 Process asbestos-containing 
waste material into nonfriable forms: 

( i )  Form all asbestos-containing 
waste material into nonfriable pellets 
or other shapes; and 

( i i )  Discnarge no visible emissions to 
the outside air from collection and 
processing operations, or use the 
methods specified by 5 61.154 to clean 
emissions containing particulate asbes- 
tos material before they escape to, or 
are vented to, the outside air. 

( 3 )  Use an alternative disposal 
method that has received prior ap- 
proval by the Administrator. 

[49 F'R 13661. Apr. 5,  1984; 49 FR 25453. 
June  21. 19841 

161.153 Standard for inactive waste dis- 
p 0 ~ 1  sites for asbestos mills and man- 
ufacturing and fabricating operationti. 

Each owner or operator of any inac- 
tive waste disposal site that  WBS oper- 
ated by sources covered under 461.142. 
p 61.144, or f 61.149 and received de- 
posits of asbestos-containing waste 
material generated by the sources, 
shall 

(a)  Comply with one of the follow- 
ing: 

(1) Either discharge no visible emis- 
sions to the outside air from an inac- 
tive waste disposal site subject to this 
paragraph; or 

( 2 )  Cover the asbestos-containing 
waste material wi th  a t  least 15 centi- 
meters (6  inches) of compacted n o n s -  
bestos-containing materlal, and grow 
and maintain a cover of vegetation on 
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the area adequate to prevent exposure 
of the asbestos-containing waste mate- 
rial: or 

( 3 )  Cover the asbestos-contwtng 
w u t e  material with at least 60 centi- 
meters (2  feet) of compacted nonasbes- 
tos-contammg matenai. and tnamtam 
i t  to prevent exposure of the asbestos- 
contauung waste; or 

(4 )  For inactive waste disposal sites 
for BsQeStoS tailings. apply 8 resmous 
or petroleum-based dust suppression 
agent that  effectively bmds dust and 
controts wind erosion. Use the agent as 
recommended for the particular asbes- 
tos tailings by the manufacturer of 
the dust suppression agent. Obtam 
prior approval of the Administrator to 
use other equally effective dust SUP- 
pression agents. For purposes of thls 
parag-raph, waste crankcase oil ls not 
considered a dust suppression agent. 

(b) Unless a natural barrier ade- 
quately deters access by the general 
public, mstall and rnamtain warning 
signs and fencmg as follows, or comply 
wth paragraph taf(2) or ta)t3) of thts 
section. 
(1) Display warning signs at  all en- 

trances and at mtervais of 100 m (330 
feet) or less alone the property line of 
the site or along the permeter of the 
sections of the  site where asbestos-con- 
talNng w8Sw matenal was deposited. 
The w a m v l g  signs must: 

( i )  Be posted ~n such a manner and 
location that a person can easily read 
the legend; and 

(ii) Conform to the requirements for 
51 cmx36 cm (ZO"x14") upright 
format signs speedled in 29 CFR 
1910.145(d)(4) and thls paragraph; and 

(lli) Display the  folloarlng legend in 
the lower panel wth letter sizes and 
styles of a visibility at least equal to 
those specified m this paragraph. 

Spacing between any two lines must 
be at  least equal to the height of the 
upper of the two lines. 

( 2 )  Fence the perimeter of the site m 
a manner adequate to deter access by 
the general public. 

( 3 )  Upon request and supply of ap- 
propnate mformation. the Administra. 
tor will determrne whether a fence or 
a naturai bamer admuately deters 
access by the general publlc. 

( c )  The owner or operator may use 
an alternative control method that 
has received pnor approval of the Ad- 
mimtra tor  rather than comply with  
the requirementfl of paragraph (a)  or 
(b)  of this section. 

ff 61.154 ALr-cleaning. 
( a )  The owner or operator who elects 

to use air-cleanmg. as permitted by 
$ 9  61.142, 61.144. 61.147tcK2), 
61.147(d)( 2 ). 61.148( b)( 2 61.149( b). 
6 1.1511 b). 6 1.15 ICc )( 1 )(11>, 6 1.152( b )( 1) 
(11). and 81.152(b)(2) shall: 
(1) Use fabnc filter collection de- 

vices, except a6 noted lin paragraph (b)  
of thls section, doing all of. the follow- 
ing: 

(i) Operatmg the fabric filter collec- 
tion devices at a pressure drop of no 
more than .995 kiloprscal ( 4  inches 
water gage), BS measured wmss the 
filter fabric; and 

(ii) Ensurlng that the airflow perme- 
ability, as determined by ASTM 
Method 0737-75, does not exceed 9 
m3 /mm/ma ( 30 f t  /nun/ its ) for woven 
fabrics or 11s/mLn/m2(35 ftS/min/fts) 
for felted fabrics. except that 12 ma/ 
min/mz (40 ftsminmin/ft8) for woven and 
14 rn3/mm/mS (45 f t  Jmin/fts) for 
felted fabrics is allowed €or filtering 
air from asbestos ore dryers: and 

(ill) Ensurlng chat felted fabric 
weighs ac least 475 grams per square 
meter (14  ounces per square yard) and 
is at least 1.6 millimeters (one-six- 
teenth inch) thick throughout; snd 

(iv) Avoiding &he use of synthetic 
fabrics that contain fit" yam ocher 
than that which ia spun. 

(2 )  Properly install, use, operate. m d  
maintain all airtleaning epuipmtnt 
authorued by this section. Bypass de- 
vices may be used only dunng upset or 
emergency conditions and then only 
for so long 88 it takes to shut down the 
operation generating the particulate 
asbestos material. 
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(b) There are the following excep- 
tions to paragraph (a)(  1): 

( 1 )  If the use of fabric creates a fire 
or explosion hazard. the Administra- 
tor may authorize as a substitute the 
use of wet collectors designed to oper- 
ate with a unit contacting energy of at 
least 9.95 kilopascals (40 inches water 
gage pressure). 

( 2 )  The Administrator may author- 
ize the use of filtering equipment 
other than that described in para- 
graphs t a ) ( l )  and ( b ) ( l )  of this section 
if  the owner or operator demonstrates 
to the Administrator's satisfaction 
that it is equivalent to the described 
equipment in filtering particulate as- 
bestos material. 
[49 FR 13661, Apr. 5, 1984: 4s FR 25453. 
June 21, 19841 

6 61.155 Reporting. 

(a )  Within 90 days after the effec- 
tive date of this subpart. each owner 
or operator of any existing source to 
which this subpart applies shail pro- 
vide the following information to the 
Administrator, except that  any owner 
or operator who provided this infor- 
mation prior to April 5, 1984 in order 
to comply with 4 61.24 (which this sec- 
tion replaces) is not required to resub- 
mit it. 

(1) A description of the emission 
control equipment used for each proc- 
ess; and 

( 2 )  If a fabric filter device is used to 
control emissions. the pressure drop 
across the fabric filter in inches water 
gwe; and 

( i )  If the fabric device uses a woven 
fabric, the airflow permeability in ma/ 
min/mz and; if the fabric is synthetic, 
whether the fill yam is spun or not 
spun; and 

(i i)  If the fabric filter device uses a 
felted fabric. the density in g/mz, the 
minimum thickness in inches, and the 
airflow permeability in ma/min/mZ. 

(3) For sources subject to lp61.151 
and 61.152: 

( i )  A brief description of each proc- 
ess that  generates asbestos-containing 
waste material; and 

( i i )  The average weight of asbestos- 
containing waste material disposed of, 
measured in kg/day; and 

( i i i )  The emission control methods 
used in all stages of water disposal: 
and 

( 1 v )  The type of disposal site or in- 
cineration site used for ultimate dis- 
posal. the name of the site operator. 
and the name and location of the dls- 
posal site. 

( 4 )  For sources subject to 5 61.153: 
( i )  A brief description of the site: 

and 
(ii) The method or methods used to 

comply wi th  the standard., or alterna- 
tive procedures to be used. 

( b )  The information required by 
paragraph ( a )  of this section must ac- 
company the information required by 
5 61.10. The information described in 
this section must be reported using 
the format of Appendix A of this part. 

(Approved by this Office of Mmagement 
and Budget under control nurnber 2000- 
0264) 
(Sec. 114. Clean Air Act as amended ( 4 2  
U.S.C. 7414)) 

§ 61.156 Active waste disposal sites. 

To be an acceptable site for disposal 
of asbestos-containing waste material 
under $ 8  61.151 and 61.152, an active 
waste disposal site must meet the re- 
quirements of this section. 

(a) Either there must be no visible 
emissions to the outside air from any 
active waste disposal site where asbes- 
tos-containing wwte material has been 
deposited, or the requirements of 
paragraph tc) or td )  of this section 
must be met. 

(b)  Unless a natural barrier ade- 
quately deters access by the general 
public, either warning signs and fenc- 
ing must be installed and maintained 
as follows. or the requirements of 
paragraph tc ) ( l )  of this section must 
be met. 

(1) Warning signs must be displayed 
at all entrances and at intervals of 100 
m (330 f t )  or less along the property 
line of the site or along the perimeter 
of the sections of the site where asbes- 
tos-containing waste material is depos- 
ited. The warning signs must: 

( i )  Be posted in such a manner and 
location that a person can easlly read 
the legend: and 

(i i)  Conform to  the requirements of 
51 cm x 36 cm (20" x 14") upright 
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format signs specified in 29 CFR 
1910.145(dX41 and this paragraph: and 

(iii) Dispiay the following legend in 
the lower panel with letter slzes and 
styles of a vlstbility a t  least equal to 
those Specified in this paragraph. 

Spacing between any two lines must 
be a t  least equal to the height of the 
upper of the two lines. 

(2 )  The perimeter of the disposal 
site must be fenced in a manner ade- 
quate to deter access by the general 
pubiic. 

( 3 )  Upon request and supply of ap- 
propriate information, the Administra- 
tor will determine whether a fence or 
a natural barrier adequately deters 
access by the general public. 

tc) Rather than meet the no visible 
emission requirement of paragraph (a) 
of chis section. an active waste dispos- 
al site would be an acceptable site if at 

the end of each operating day. or at 
least once every 24-hour period while 
the site is in continuous operation. the 
asbestos-containing waste material 
which was deposited at the site during 
the operating day or previous 24-hour 
period is covered with either. 
(1) A t  least 15 centimeters ( 6  inches) 

of compacted nonssbestos-containing 
material, or 

( 2 )  A resinous or petroleum-based 
dust suppression agent that  effectively 
binds dust and controls wind erosian. 
This agent must be used as recom- 
mended for the particukr dust by the 
manufacturer of the dust suppression 
agent. Other equally effective dust 
suppression agents may be used upon 
prim approval by the Administrator. 
For purposes of this paragraph, waste 
cranircase oil is not considered a dust 
suppression agent. 

( d )  Rather than meet. the no visible 
emission requirement of paragraph (a) 
of this section. an active waste dispos- 
al site would be an acceptable site if 
an alternative control method lor 
emissions that has received prior ap- 
proval by the Administrator is used. 
(Sets. 112 and 301t.a) of the Clean ALr AcZ as 
amended ( 4 2  U.S.C. 7412, 7601(a)) 
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Final Rules 



relate to asbeetom exposwe; t h e  employee's 
representative level of exposure 10 B B ~ ~ S ~ O S .  

tremolite, anthophyllite. and  actinolite: a 
&sniption Gf a n y  personal protective and 
respiratory equipment used: and information 
from prevtous medical examinations of the 
affected emptoyee that  is not otherwise 
available to the physician. Making this 
information available to t h ~  phyeician will 
aid m the  evaluation of the employee's health 
in relation to auigned d u W  and fitnesa to 
wear pereonrl protective equipment. if 

The employer is required to obtain a 
wr i l tm opinion from the examining physicipn 
containiq the results of the medical 
examination; the phynician'r opiaioa M to 
whetbsr the employee has MY detected 
medical conditionr that would place tbe 
employee at  an mcreasad rid of expoaure- 
related disease: any recwunended 
limitation0 on tho employee or M the use of 
personal protective equgmenk and P 

statement that the employee has been 
infomed by the phynician of the read@ of 
the medical examination and of MY medical 
conditiocui related to asbestoa tremdite. 
antbophyllite. and actinolite exposure that 
require further explanation or treatment- This 

findings or diagnoses unrelated to exposure 
to asbestos. tremolite. anthophyllite. and 
actinolite. and a copy of the opinim must be 
provided to the affected employee. 

PART 1926-(AMENOEDI 

Subpar t  D of Part 1928. to read  a s  
follows: 

,written opinion murt  not reveal specific 

5. An authority citation is a d d e d  to 

Authority: Sea. 4.6.8 Oaupational Safety 
and Health Act of 1970. 29 U.S.C 653. 655. 
651; Sec. 107. Contract Work Hours and 
Safety Standards Act (Construction Safety 
Act), 40 U S C  333, and Secretary of Labor's 
Orders 12-7l (38 FR 8754). 8-78 j41 FR 25059). 
or 9-83 (48 FR 35736). as applicable. Sections 
192655[c) and 1928.58 also issued under 29 
CFK Part 1911. 

revised to reed as follows: 

5 1926.55 Gur. wporr, t u m q  dbmts, 

6. Paragraph (c) of 4 1928.55 is hereby 

and mhk . . . . .  
(c) Paragraph (a) and  (b]  of this 

section do not  apply to the exposure  of 
employees to airborne asbestos ,  
tremolite, anthophylli te.  or actinolite 
dust. Whenever any employee is 
exposed to airborne ashestoa, tremolite. 
anthophyllite. or actinoli te dust ,  the 
requilwDents of f 1828.58 of this title 
shall  apply. 

D to  reed  a s  foilows: 

41- A & a & a s + ~ ,  
a-r, ard mthonta 

section applies to all construction work 
as defined in 29 CSR ImO.lz(b), 
inciuding but not limited to the 

7. A n e w  0 1828.58 is a d d e d  to Subpar t  

(a)  S c u p  o m  upplicotiun. This 

following: 

(1) Demolition or salvage of structures 
where asbestos ,  tremoiite. anthophylli te.  
or actinolite is present: 

(2) Removal or encepsulation of 
materials containing asbestos .  tremolite. 
anthophyllite. or actinolite: 

(3)  Construction. a l t e r a t i o n  repair ,  
maintenance, or renovation of 
structures,  substrates.  or portions 
thereof, that  contain asbestos.  tremolite. 
anthophyllite. o r  actinolite; 

(4) Installation of products containing 
asbestos.  tremolite, anthophyllite, or 
actinolite; 

(5) Asbestos.  tremolite. anthophylli te,  
and  actinoli te crpill/emergency cleanup: 
and  

(6) Transportation, chsposal, storage,  
or containment of asbestos.  tremoiite. 
anthophyllite. or actinoli te or products 
containing asbestos .  tremolite. 
anthophylli te,  or actinoli te on the site or 
location a t  which  construction activit ies 
a re  performed. 

(b)  Definitions. "Action level" means 
a n  a i rborne  concentration of asbestos,  
tremolite. anthophyllite. actinolite. or a 
combination of these minerals of 0.1 
fiber per cubic centimeter (f/cc) of a i r  
cdcuk i t ed  as an eight (8)-hour time- 
weighted average. 

"Asbestos" includes chryootile, 
amosite.  crocidolite, tremolite asbestos.  
anthophylli te asbestos .  actinoli te 
asbestos ,  and  any  of these  minerals that  
has  been  chemically t reated and/or 
altered.  

"Assistant Secretary" m e a n s  the 
Assistant Secre ta ry  of Labor for 
Occupational Safety a n d  Health. U.S. 
Department of Labor. o r  designee 

"Authorized person" m e a n s  a n y  
person a u t h o m e d  by the employer  a n d  
required by work duties  to be  present in 
regulated areas .  

uncontaminated morn having facilities 
for  the s torage  of employees'  street  
clothing and uncontaminated  mater ia l s  
and  equipment. 

"Competent pereon" means one who 
is capable  of identifymg existing 
asbestos .  tremolite, anthophylli te.  or 
actinolite haza rds  in the workplace a n d  
who  h a s  the authority to  take  prompt  
corrective measures  to eliminate them, 
a s  specified in 29 CFR.1926.32(f). The 
duties of the competent  person include 
a t  least  the following: establishing the 
negative-pressure enclosure. ensuring ita 
integrity. a n d  controlling entry to a n d  
exit from the enclosure: supervising a n y  
employee exposure  monitoring required 
by the s tandard :  ensuring that  all 
employees working within such a n  
enclosure w e a r  the appropr ia te  personal 
protective equipment, are trained in the 
use of appropr ia te  methods  of exposure 
control. and  use  the hygiene f a d t i e r  

"Clean room" means an 

dnd decontamintition procedures 
specified in the s tandard:  and ensuring 
that engineering controls in use are  in 

proper operating condition a n d  are  
functionin4 properly. 

"Decontamination a rea"  m e a n s  a n  
enclosed area  adjacent and  connected 
(0 the regufated a rea  and  conrushng of 
a n  equipment room, shower  area,  a n d  
clean room, which is used for the 
decontamination of workers,  materials.  
and  equipment contaminated with 
asbestos.  tremolite. anthophyllite. or 
actinolite. 

taking out of any  load-supporting 
structural  member and a n y  related 
razing. removing, or strippmg of 
asbestos.  tremolite. anthophyllite. nr 
actinolite products. 

"Director" m e a n s  the Director, 
National Institute for Occupat iona l  
Safety and Health,  U S  Depar tment  of 
Health and Humen  Services. OT 

designee. 

exposure  to airborne asbestos ,  tremolite, 
anthophyllite. actinolite. or a 
combination of these minerals. that 
would occur if the employee were not 
using respiratory protective e q u i p m e n t  

"Equipment room (change room]" 
m e a n s  a contaminated r w m  located 
within the decontamination area that  is 
supplied with impermeable  bags or 
containers for the dispcropl of 
contaminated  protective Clothing aad 
equipment. 

"Fiber" m e a n s  B particulate fonn of 
asbestos ,  tremolite. anthophfli te.  M 
actinolite, s micrometers or longer. with 
a length-to-diameter ratio of at least  3 to 
1. 

"High-efficiency p a r k u l o t e  air 
(HEPA) filta" means a filter capabls d 
trapping and  retaining at least  ggojr 
percent of all monodispersed pa- of 
0.3 micrometers in d iameter  m krger. 

"Regulated area" means  an area 
established by the employer  to 
demarca te  a reas  where airborne 
concentrations of a s b e a t o a  tremolite. 
anthophyllite. actinolite, or a 
corn bina tion of these mineral. exceed or 
c a n  reasonably  be expected to exceed 
the permissible exposure  limit. The 
regulated a rea  may  take  the form of (1) a 
temporary enclosure. as required by 
paragraph [ e ] [ 6 ]  of this section, or (2) an 
area  demarca ted  in any  mamnr that 
minimizes the number of employees  
exposed  to asbestos.  tremolite, 
anthophyllite. or actinolite. 

"Removal" m e a n s  the taking out or 
stripping of asbesros.  tremolite, 
anthophyllite. or a c t &  of meted.is 
containing arbeatoa tmrmiite. 
anthophyllite. OT ectinoiite. 

"Demolition" means  the wreckmg or 

"Employee e x p o m m "  m e a n s  that  
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"Rcnovation" means  the modifying of 
;!iiy existing structure,  or portion 
ihvreof. where  exposure to a i rborne  

i!iestos. tremolite, anthophylli le. 
~ ' t i n o l i t e  may  r e s d t .  

"Repair" m e a n s  overhauling. 
; t ~ l ~ t ; i f d i n g  reconstnicting. or 
ri.c:uncfitioning of structures or 
>.il)stra!es where asbestos. tremolite. 
.1 ; :1 t ic i~1~~l i i tc .or  actinolite is present.  

"Tremolite, anthophylli te and  
i!! :inoiite" m e a n s  the non-asbes tos  form 
(: f  these minerals. and  any  of these  
minerals that have  been chcmicaliy 
Irooted a n d / o r  altered.  

'['!?e employer  shall  ensure that no  
employee is exposed  to a n  a i rborne  
concentration of asbestos .  tremolite, 
;cnthophy!lite, actinolite. or a 
c:omliina tion of these minerals in excess  
of 0.2 fiber per cubic centimeter of air  a s  
;in eight 18) hour time-weighted average 
(TWA). a s  determined by the method 
prescribed in Appendix A of this 
sec!ior.. or by a n  equivalent method. 

( d )  Cunmunicotion omong enipioyers. 
On mu!!i-employer worksites,  a n  
employer performing asbestos ,  tremolite. 
anthophy1li:e. or actinoli te work 
requiring the establishment of a 
rcgulatcd a rea  shall  inform other  
employers o n  the site of the na ture  of 
the employer 's  work with asbestos .  
tremolite, anthophyllite. or actinoli te 
a n d  cf the existence of and  requirements 
pertaining to regulated areas.  

( e )  Rcgulofed o r e a s d l )  Ceim-ul. The 
employer  shall  establish a regulated 
area in work a reas  where  a i rborne  
concentrations of asbestos ,  tremolite.. 
anthopkyllite. actinolite, or a 
combinstion of these minerals exceed or 

the permissible exposure  limit 
prescribed in paragraph [c) of this 
st!c tion. 

(2) Demarcation. ?'he regulated a rea  
shiill be demarca ied  in any  manner  that 
minimizes the number  of persons within 
the a r e a  and  protects persons outside 
the a r e a  From exposure  to a i rborne  
ccncent ra t ions  of asbestos .  tremolite. 
anthophyllite. actinolite. o r  a 
combination of these minerals in excess 
of the permissible exposure limit. 

(3)  Access. Access  to regulated a r e a s  
shall be limited to authorized persons or 
to persons  authorized b y  the Act  or 
regulations issued pursuant thereto. 

regulated a rea  shall  be  supplied with a 
respirator.  selected in accordance  with 
paragraph  (h](2) of this section. 

shall  ensure  that  employees do not eat .  
drink, smoke, c h e w  tobacco or gum. or 
apply  cosmetics in the regulated area.  

( c  Permissible exposure limit (PEL.). 

reasonably  be  expected to exceed  

(4) Respirufors. A!1 persons entering a 

(S) Prohibited octivities. The employer  

(6) fi'cqiiirerrienls fur oshesfos 
ren?oi.nl, demolition. and renor,ation 
opcmliorrs. (i] Whcrever  feasible.  the 
employer  shal l  es tabl ish negative- 
pressure enclosures before commencing 
r tmo;a l .  demolitiun. and  renovation 
operations.  

( i t )  T h e  employer  shall des igna te  a 
compt2tent person to perform or 
saperv ise  the fo!!owing duties: 

( A )  Set up the enclosure: 
( U )  En:iwe the integrity of the 

enclosure:  
(C) Contrcl entry to ami  ex i t  from the 

t: n clo s I ire: 
(U) Supervise ail employee exposure  

monitoring required by this section: 
(E)  Ensore that  employees  working 

within the enclosure w e a r  protective 
clothing and  respirators  a s  required by 
paragraphs  ( i )  and  (h)  of this section 
and :  

(F) Ensure that employees  a r e  trained 
in the use of engineering controls. work 
practices.  a n d  personal protective 
equiprnen 1: 

hygiene facilities and  observe  the 
decontaminat ion  procedures  specified in 
paragraph  ( j )  of this section: and  

(13)  Erisare that engineering contro!s 
a r e  functioning properly. 

( i i i ]  I n  addi t ion  to the qualifications 
specified in  paragraph  (b) of this 
sectior.. the cornpe:ent person shall be 
trained i n  all a9pec ts  of asbestos .  
tremo!itc. anthophylli te.  or actinoli te 
aba tement .  the conterits of this 
s tandard .  the identification of asbestos .  
tremolite. anthophylli te,  or actinoli te 
a n d  their remo*:al procedures,  and other 
practices for reducing the hazard.  Such 
t r a i n k g  shal l  be obta ined  in a 
comprehensive course.  such  as a course 
conducted  by a n  EPA Asbes tos  Training 
Center.  or a n  equivs!ent course.  

( i v )  E.~,ccpt!cn: Fcr small-scale.  s h x l -  
dura t ion  operat ions,  such  as pipe repair. 
vaive replacement.  installing electrical 
conduits.  installing or removing drywn I I .  
roofing. and o the r  genera l  buildir;;: 
main tenance  or renovation. the 
employer  is not required to comply with 
the requirements of paragraph  (eI(6) of 
this section. 

(r) Exposure monitorrng-(l] Ctirierul. 
( i )  Each employer  w h o  h a s  a workplace 
or work opera t ion  covered by this 
s t anda rd  shal l  perform monitoring to 
de te rmine  accura te ly  the a i rbonie  
conccnt ra  t ions of asbes tos .  tremolite, 
anthnphyllite. actinoli te or a 
combina t ion  of these minerals to which 
employees  m a y  be exposed .  

exposure  shall b e  m a d e  from breathing 
zone air samples  that  a r e  representative 
of the &hour TWA of each  employee. 

(GI Ensure that employees use the 

( i i )  Determinations of employee 

( i i i )  Representative 8-hour T W A  
employee exposure shall be  determined 
on the basis of one  or more samples  
representing full-shift exposure for 
employees in each  work a rea .  

(2)  Ii~iLiul niomtcring. ( i )  Each 
employer \vho has a workplace or work 
oytaratior! covered by this s tandard.  
except as pro:fided for in paragraphs 
( i ] ( ? l ( i i ]  arid (0[2 ; [ i i i ]  of this section. 
shall perform in;tidl monitoring at the 
ii;lti:<!ion of each asbestos. tremolite. 
anthcj;;hi !!ite, actinolite job to 
accurately Je tc rmize  the airborne 
conczntra!ions of asbestos,  tremolite. 
ar,ihcp!iylIi:e, or ac:ino!ite to which 
crnpla> ees  mzy be  e.xposed. 

( i l l  The ernplo).er m a y  demonst ra te  
t?i;it enpiu!ee e x p o s u e s  are  below the 
action iewl by m e x s  of objective da ta  
demonstrating thai the product or 
ma I F  ri al con tai ni rig a shes ?os. tremoli ( e .  
anthiiphyllite. actino!ite, or a 

release airborne fibers in concentrations 
exceeding thc action level under those  
work condi!ions having the greatest  
potential for releasing asbestos ,  
trcnoiite,  antnopf..y!iite. or actinolite. 

( i i i )  il'here the employer has 
monitored each  asbestos ,  tremolite, 
sr.thophyilite. or actinolite job, a n d  the 
da ta  ivere obtained during work 
operations conducted under workplace 
cond!:ions closely resembling the 
p : o c ~ s e s ,  type of material. control 
rne:hods. work practices. and  
enr.ironmental coriditions used a n d  
prevaiiing in the e;np!oyer's current 
operations.  the emplo!.er may  rely on  
siich esrl ier mocitcring results to satisfy 
th.e rcquiremexts of pa:agraph (Q(Z)(i)  of 

nation of these minerals cannot  

this s2i:tion. 
[ 3 j ['e.r;odjc nrori:sring rvilhin 

rq:;'il!cfoOT arms. The empieyer  shall  
cos:li;ct daily mor.ito;ing ifiat is 
representative of the exposure cf each  
eiripio:.ce who is zssipled. to work 
sv i t i in  a regdatei  srea. Efc&i,tiOn; 
LVhen a!l emp!ogees within a regulated 
area arc equi?pzd wi;h supplied-air 
respixitois cp r ra t ed  in the positive- 
pressure mode. the ec?$oyer may  
disT)rnse wi:h the a d y  monitoring 
reqmircd by this paragraph. 

(4 )  lern:rna!ion qfmonitoring. If the 
periodic monitorins required by 
paragraph ( f l ( 0 )  oi this section reveals  
that employeri exposures. a s  indicated 
by stst:stically reliable measurements. 
are below the action level. the employer  
may discontinue mon1:oring for those 
employees whose  exposures are 
represented by such monitoring. 

(51 Method of ni$oni?aring. (i) AH 
samples t aken  to satisfy the monitoring 
requirements of paragraph ( fJ  of this 
section shall  b e  personal samples  
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collected following the porocedurev 
specified in Appendix A. 

( i i )  All samples  taken to satisfy the 
monitoring requirements of pitragraph ( f )  
of this section shall  be eva lua ted  using 
the OSHA Reference Method (OKM) 
specified in Appendix A. or a n  
equivalent counting method. 

( i i i )  If a n  equivalent method to (he 
ORM is used, the employer  shall  ensiiri: 
that  the method meets the following 
criteria: 

(A) Replicute exposure d a t e  used to 
establish equivalency a r e  collected in 
side-by-side field a n d  labora tory  
comparisons; 

(B) The  comparison indicatcs that  YO 
percent of the samples  collected in the 
range 0.5 to 2.0 times the permissible 
limit have  a n  accuracy  range of plus or 
minus 25 percent of the OLM results 
with a 95 percent confidence level a s  
demonst ra ted  by a statist ically valid 
protocol; a n d  

(C) The equivalent method is 
documented a n d  the results of the 
comparison testing a r e  maintained. 

(iv) To satisfy the monitoring 
requirements of paragraph ( f ) .  employers  
shall  rely on  the results of monitoring 
analysis  performed by laboratories that  
have  insti tuted quali ty assurance  
programs that  include the e lements  
prescribed in Appendix A: 

numitaring resolfs. (i) The  employer  
shall  notify affected employees of the 
monitoring results that  represent that  
employee's exposure  a s  soon a s  possible 
following receipt of monitoring r c s d t s .  

(ii] The  employer  shall  notify affected 
employees of the results of monitoring 
representing the employee's exposure  in 
writing either iridividualiy o r  hy  posting 
at e centrally located place that is 
accessible to affected employcus.  

employer  shall  provide affected 
employees or their designated 
representatives a n  opportunity to 
observe  a n y  monitoring of eniployee 
exposure  to asbestos ,  tremolite, 
anthophylli te.  or actinolite conducted  in 
accordance  with this section. 

(ii) W h e n  observa t ion  of the 
monitoring of employee exposure  to 
asbestos .  tremolite, anthophylli te,  or 
actinolite requires en t ry  into a n  a r e a  
where  the use of protective clothing or 
equipment  is required,  the observer  shall  
b e  provided with a n d  be  required to  use 
such  clothing a n d  equipment  a n d  shell  
comply with all o ther  applicehle snfrtty 
and  health procedures.  

Engineering controls and work 
practices. (i) The employer  shal l  use one  
or a n y  combination of the following 
control methods to achieve compliance 

( 6 )  Employee notification of 

(7) Observation ofrnonitorin,o. ( i )  Thc  

(g) Methods afcomp/iance.-(l) 

with the permissible exposure limit 
prescribed b y  paragraph (c) of this 
section: 

(A) Local exhaus t  ventilation 
equipped with HEPA filter dus t  
collection systems: 

(B) Ccnera l  ventilation systems; 
(C) Vacuum c leaners  equipped with 

(D] Enclosure or isolation of processes 
I IEPA fillers; 

producing asbestos ,  tremolite, 
anthophyllite. or actinoli te dust;  

(E) Use of wet  methods,  wetting 
agents,  or removal  encapsulan ts  to  
control employee exposures  during 
asbestos ,  tremolite, anthophylli te,  or 
actinoli te handling, mixing, removal. 
cutting. application, and  cleanup; 

(F) Prompt disposal of was te s  
contaminated  with asbestos ,  tremolite. 
anthophylli te,  or actino!ite in lecrk-tight 
containers;  or 

(G) Use of work practices or o ther  
engineering controls that  the Assistant 
Secretary c a n  s h o w  to be feasible. 

a n d  work practice controls described 
above  a r e  not sufficient to reduce 
employee exposure  tc or below the limit 
prescribed in paragraph ( c ] ~  the 
employer  shall  u se  them to reduce  
employee exposure  to the lowest levels 
a t ta inable  b y  these controls ar.d shall 
supplement  them by the use of 
respiratory protection that complics 
with the requirements of parngraph (h ]  
of this section. 

abras ive  d i sc  s a w s  that a r e  nnt 
equipped with appropriate enginecring 
controls shal l  not be  used for work 
related to asbestos ,  tremolite. 
iinthophyllite, or actinolite. 

[ii) Compressed  a i r  shall  not he used 
tu rcniove asbestos .  tremolite. 
anthophylli te.  or actinoli te or materials 
containing asbestos ,  tremolite. 
anthophylli te.  or actinolit2 unlefis the 
compressed air  is  used in ccr.junction 
with a n  enc losed  ventilation sys tem 
designed to capture  the dus t  cloud 
crea ted  b y  the compressed air. 

( i i i )  b la ter ia ls  containing asbestos .  
tremolite. anthophylli te,  or actinoli te 
shall  no t  be applied by spray  methods. 

(3) Employee rofofion. T h e  eniploger 
shall not use employee rotation as a 
m e a n s  of compliance with the e x p o s w e  
limit prescribed in paragraph (c] of this 
section. 

(h)  Respiratory protectiun.-(l) 
Gerieral. The employer  ehall provide 
respirators.  a n d  ensure  that they a r e  
used. where  required b y  this section. 
Respirators shall  he  used in the 
following circumstances:  

install or implement  feasible engineering 
and  work practice controls: 

( i i )  Wherever  the feasible engineering 

( 2 )  Prohibitions. ( i )  High-speed 

( i )  During the interval necesszry  to 

(ii) In work operations such a s  
maintenance and  repair activit ies.  or 
other activities for which engineering 
and  work practice controle a r e  not 
feasible: 

(iii) In work situetions w h e r e  feasible 
engineering a n d  work practice controls 
a r e  not yet sufficient to reduce  exposure 
to or below the exposure limit; a n d  

(iv) In emergencies. 
( 2 )  Respirator selection. ( i )  W h e r e  

respirators a r e  used, the employer  shall  
select e n d  provide. a t  n o  cost  to the  
employee, the appropriate respirator  a s  
specificd in Tab le  D-4, a n d  shall  ensu re  
that the employee uses the respirator 
provided. 

( i i )  The employer  shall  select  
respirators from among those jointly 
approved a s  being acceptab le  for 
protcction by the Mine Safety a n d  
Health Administration (MSHA) a n d  the 
National Institute for Occupat iona l  
Safety and  Health (NIOSH] under  the 
provisions of 30 CFR Part  11. 

(iii] The employer  shall  provide a 
powered, air-purifying respirator in  licu 
of any negative-pressure respirator  
specified in Table  D-4 whenever:  

t y p e  of respirator; a n d  

idequa te  protection to the employee. 

(A]  An employee chooses  to use this 

(B) This  respirator will provide 

TABLE D-4.-RRESPlRATORY PROTECTION FOR 
ASBESTOS. TREMOLITE. ANTH~PHYLLITE, 
A N 0  ACTINOLITE FieEns 

AlrtriZrm ConCgnIramn 
ct asbeslom tremOlW. 
anthophylllfe aclmcme. Required r w a t o r  

N B CGinbmaliM 01 
Ihcw miwrals 

Nr)i m e x c m  d 2 llcc I natf-n?dy. an.wnfyng rcswa. 
( 1 0  X PEL). (or e ~ t q p e d  mm t*gt-+c- 

q hkm.  
Not n eacess d 10 IIcc 1 FVn t a w  ur-w++ng r e s  
(50 x 9 L ) .  p1S1oI eanpped with C U e E t  

aency hlIers 
No1 n 9icoss d 20 lfcc 1,  Any pmu%r€d en res- 

pratw 8o.pp.d WIV, hqh enr 
Mnq hnefr 

2. Any supplled.aa reswator w 
mated n C o n t t m  f k M  
mods 

1. Full Iacepecs wwW.ar r e s .  
cc ( l o 0 0  x E L ) .  prates Qpernted n P ~ O S S L T ~  

1. Full lece(wece suDpived an r%. 
( ,r ,oor,  X E L )  01 malm aperaled n ~ ( 3 i s u e  

concomratmn. an wi(Uv povrne ve%zMe 
dlcontlwned bresmng .Dab 
rstus 

NOK a R.Kpralor8 awgned l o ~  hrgher Bnnrmntal  
concentralcuts m a y  tm usad mI ylrer Conmntratiors 

b A hyh-aitcm-q tdtw m a i s  hner (hat m at &an 
0997 percent cmclent Mains1 mooo4ispersed pances 01 
0.3 mucinelwr n cIumel61 of Isrip. 

( t o o  x P€CI 

Ncl ,n excess of 200 (I  

demsnd -. 
Greater W m  200 IIcc 

unhnOIYn derrund M6s WInW9-3 n t h  

-- 

(3) Respimtorprogmm. (i) W h e r e  
respiratory protection is used, the 
employer shall  insti tute a respirator 
program in accordance  with 29 CFR 
1910.134[b). (d), (e), and  (0. 

(ii) T h e  employer  shall  permit each  
employee who uses  a filter respirator to 
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change the filter elements whenever an 
increase in breathing resistance is  
detected and shall maintain an adequate 
supply of filter elements for this 
purpose. 

( i i i )  Employees who wear respirators 
shall be permitted to leave work areas 
to wash their faces and respirator 
fecepieces whenever necessary to 
prevent skin irritation associated with 
respirator use. 

(iv) No employee shall be assigned to 
tasks requiring the use of respirators if, 
based on his or her most recent 
examination. an examining physician 
determines that the employee will be 
unable to function normally wearing a 
respira!or, or that the safety or health of 
the employee or of other employees will 
be impaired by the use of a respirator. 
Such employee shaU be assigned to 
another job or given the opportunity to 
transfer to a different position the duties 
of which he or she is able to perform 
with the same employer, in the same 
geographical area, and with the same 
seniority. status, and rate of pay he or 
she had just prior to such transfer, i f  
such a different position is available. 

(4) Respiraforfif testing. ( i ]  The 
empioyer shall ensure that the respirator 
issued to the employee exhibits the least 
possible facepiece leakage and that the 
respirator is fitted properly. 

[ii) Employers shall perform either 
quantitative or qualitative face fit  tests 
at the time of initial fitting and at least 
every 6 months thereafter for each<, 
employee wearing a negative-pressure 
respirator. The qualitative f i t  tests niay 
be used only for testing the f i t  of h$f- 
mask respirators where they are 
permited to be worn. and shall be 
conducted in accordance with Appendix 
C.  The tests shall be used to select 
fscepiecea that provide the required 
protection as prescribed in Table 1. 

(i) Protective cfuthing-(l) Genemf. 
The employer shall provide and require 
the use of protective clothing, such as 
coveralls or similar whole-body 
clothing, head coverings, gloves. and 
faot coverings for any employee 
exposed to airborne concentrations of 
asbestos. tremolite, anthophyflite. 
actinolite or a combination of these 
minerals that exceed the permissible 
exposure limit prescribed in paragraph 
(c] of this section. 

(2) Laundering. (i) The employer shall 
ensure that laundering of contaminated 
clothing is done so as to prevent the 
release of airborne asbestos, tremolite. 
anthophyllite. actinolite, or a 
combination of these minerals in excess 
of the exposure limit prescribed in 
paragraph [c) of this section. 

(ii) Any employer who gives 
contaminated clothing to another person 

for laundering shall inform such person 
of the requirement in paragraph (i)(Z)(i) 
of this section to effectively prevent the 
release of airborne asbestos, tremolite, 
anthophyllite. actinolite, or a 
combination of these minerals in excess 
of the exposure limit prescribed in 
paragraph (c) of this section. 

(31 Confaminoted clothing. 
Contaminated clothing shall be 
transported in senled impermeabie bags, 
or other closed, impermeable containers, 
and be labeled in accordance with 
paragraph (k) of this section. 

(4) Protective clothing for renrova/. 
demolition. and renovution operations. 
( i )  The competent person shall 
periodically examine worksuits worn by 
employees for rips or tears that may 
occur during performance of work. 

( i i )  When rips or tears are detected 
while an employee is working within a 
negative-pressure enclosure, rips and 
tears shall be immediately mended, or 
the worksuit shall be immediately 
replaced. 

(1) General. (i) The employer shall 
provide clean change areas for 
employees required to work in regulated 
areas or required by paragraph (i)[l) of 
this section to wear protective clothing. 
Exception: In lieu of the change area 
requirement specified in paragraph 
(j)(l)(i). the employer may permit 
employees engaged in small scale, short 
duration operations. as described in 
paragraph (ells) of this section, to clean 
their protective clothing with a portable 
HEPA-equipped vacuum bcfore such 
employees leave the area where 
maintenance was performed. 

(ii) The employer shall ensure that 
change areas are equipped with 
separate storage facilities for protective 
clothing and street clothing, in 
accordance with section 1910.141(e). 

(iii) Whenever food or beverages are 
consumed at the worksite and 
employees are exposed to airborne 
concentrations of asbestos, tremolite, 
enthophytlite, actinolite, or a 
combination of these minerals in excess 
of the permissible exposure limit, the 
employer shall provide lunch areas in 
which the airborne concentrations of 
asbestos, tremolite, anthophyllite, 
actinolite, or 8 combination of these 
minerals are below the action level. 

(21 Requirements for removal, 
demolition, and renovation operations- 
6) Decontamination area. Except for 
small scale, short duration operations, 
as described in paragraph (e)@) of this 
section. the employer shalt establish a 
decontamination area that i s  adjacent 
and connected to the regulated area for 
the decontamination of employees 
contaminated with asbestos, tremolite, 

(j) Hygiene facilities undprucfices- 

anthophyllite. or actinolite. The 
decontamination area shall consist of an 
equipment room, shower area. and cleen 
room in series. The employer shall 
ensure that employees enter and exit the 
regulated area through the 
decontamination area. 

be equipped with a locker or 
appropriate storage container for each 
employee's use. 

[iii) Shower area. Where feasible, 
shower facilities shall be provided 
which comply with 29 CFR 
1910.141[d)(3). The showers shall be 
contiguous both to the equipment room 
and the clean change room. unless the 
employer can demonstrate that this 
location is not feasible. Where the 
employer can demonstrate that i t  is not 
feasible to locate the sh,ower between 
the equipment room and the clean 
change. room. the employer shall ensure 
that employees: 

(A] Remove asbestos. tremolite, 
anthophyllite. or actinoiite 
contamination from their worksuits 
using a HEPA vacuum before proceeding 
to a shower that is not contiguous to the 
work mea: or 

(El) Remove their contaminated 
worksuits, don clean worksuits. and 
proceed to a shower that is not 
contiguous to the work mea. 

room shall be supplied with 
impermeable, labeled bags and 
containers for the containment and 
disposal of contaminated protective 
clothing and equipment. 

(v) Decontamination mea entry 
procedures. [A] the employer shall 
ensure that employees: 

( I )  Enter the decontamination area 
through the clean room; 

(2) Remove and deposit street clothing 
within a locker provided for their use: 
and 

(3) Put on protective clothing and 
respiratory protection before leaving the 
clean room. 
(B] Before entering the enclosu?e, the 

employer shall ensure that employees 
pass through the equipment mom. 

(vi) Decontamination cwa exit 
procedures. (A) Before leaving the 
regulated area, the employer shall 
ensure that employees remove all gross 
contamination and debris from their 
protective clothing. 
(B) The employer shall ensure that 

employees remove their protective 
clothing in the equipment room and 
deposit the clothing in labeled 
impermeable bags or containers. 

employees do not remove their 
respirators in the equipment room. 

( i i )  Clem mom. The clean room shalt 

(iv) Equiprnenf room. The equipment 

(C) The employer shall ensure that 
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(D) The employer  shall  ensure  that 
employees shower  prior to entering the 
clean room. 

(E) The  employer  shall  ensure  that. 
after showering. employees enter  the 
clean room before changing into s t reet  
clothes. 

(k) Coinmunication of hazards to 
enployees-(l) Signs. ( i )  Warning signs 
that demarca te  the regulated a rea  shall  
be provided a n d  displayed a t  each  
location where  a i rborne  concentrations 
of asbestos.  tremolite, anthophylli te.  
actinolite, or a combination of these  
minerals may be in excess  of the 
exposure limit prescribed in paragraph 
(c )  of this section. Signs shall  be  posted 
a t  such a d is tance  from such a location 
that a n  employee may  read  the signs 
and  take necessary protective s t eps  
before entering the a rea  marked by the 
signs. 

[ii) The  warning signs required b y  
paragraph (k) ( l ) ( i )  of this section shal l  
bea r  the following information: 

DANGER 

i9SBESTOS 

CANCER AND LUNG DISEASE 
HAZARD 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE 
CLOTHING ARE REQUIRED IN THIS 
AREA 

(iii] Where  minerals in the regulated 
a rea  are  only tremolite, anthophylli te or 
actinolite. the employer m a y j e p l a c e  the 
term "asbestos" with the appropriate 
mineral name.  

to all products containing asbestos, 
tremolite. anthophyllite. or actinoli te 
and  to all containers containing such 
products, including was te  containers.  
Where  feasible. installed asbestos ,  
tremolite. anthophyllite. or actinoli te 
products shall  contain a visible label.  

(ii) Labels shall  be  printed in large, 
b d d  letters on a contrasting 
background. 

accordance  with the requirements of 29 
CFR 1910.1200;f) of OSHA's  I l azard  
Communication s t anda rd ,  and  shall  
contain the folowing information: 

DANGER 

CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DISFASE 
HAZARD 

(iv) Where  minerals to b e  labeled a r e  
only tremolite, anthophylli te and  
actinolite, the employer  may  replace the 
term "asbestos" with the apF ropriate 
mineral  name.  

(2) LaDels. ( i )  Labels shall  b e  affixed 

(iii) Labels shall  be  used  in 

(v)  Labels shall  contain a warning 
s ta tement  against breathing a i rborne  
asbestos ,  tremolite, anthophylli te,  or 
actinoli te fibers. 

by paragraphs  (k)(2)(i)-(k)(2)(iv) d o  not 
apply where: 

( A )  asbestos.  tremolite, anthophyllite. 
or actinolite fibers have  been  modified 
b y  a bonding agent. coating, binder. or 
other  material, provided that the 
manufacturer c a n  demonst ra te  that. 
during any  reasonably  foreseeable use, 
handling. storage,  disposal ,  processing. 
or transportation. n o  a i rborne  
concent ra t ions  of asbestos ,  tremolite. 
anthophyllite. actinolite, or a 
Combination of these mineral  fibers in 
excess  of the ac t ion  level will be  
released, or 

actinolite. or a combination of these 
minerals is present in a product in 
concentrations less than 0.1 percent by 
weight. 

training. (i) T h e  employer  shal l  institute 
a training program for a l l  employees 
exposed  to a i rborne  concent ra t ions  of 
asbestos ,  tremolite, anthophylli te. 
actinolite, or a combination of these 
minerals in excess of the ac t ion  level 
a n d  shall  ensure  their participation in 
the program. 

or a t  the time of initial assignment,  
unless the employee h a s  received 
equivalent training within the previous 
12  months,  a n d  a t  least  annual ly  
thereafter. 

(iii) The  training program shall  be 
conducted in a manner  that  the 
cmployee i s  ab le  to unders tand .  T h e  
employer  shall  ensure  that each  such 
employee is informed of the following: 

(A) Methods  of recognizing asbestos.  
tremolite, anthophylli te.  and  actinolite: 
(B) The health effects assoc ia ted  with 

asbestos ,  tremolite, anthophylli te.  or 
actinoli te exposure; 

und  asbestos ,  tremolite, anthophyllite. 
a n d  actinoli te in producing lung c a n c e ! ~ :  

(D) The na ture  of opera!ions diat 
w u ! d  result in exposure to asbestos. 
tremolite. anthophyllite. a n d  aciinolite. 
the importance of necessary  protective 
controls to minimize exposure  including. 
a5 applicable,  engineering controls, 
worb  practices, respirators,  
housekeeping procedures. hygiene 
facilities, protective clothing. 
decontamination procedures,  emergency 
procedures.  a n d  was te  disposal 
procedures.  a n d  any  necessary  
instruction in the use  of these controls 
a n d  procedures: 

(E)  T h e  purpose,  proper use,  fitting 
instructions,  a n d  limitations of 

(vi) The provisions for labels required 

(B) asbestos ,  tremolite, anthophyllite. 

(3) EmplGyee informofion und 

(ii] Training shall  be  provided prior to 

(C) The  relationship be tween smoking 

respirators a s  required by 29 CFR 
1910.134: 

performing the asbestos .  tremolite. 
anthophyllite, or actinolite job; and  

(G) Medical surveil lance program 
rcquirc men 1s. 

[ f  I )  A review of this s tandard .  
including appendices.  

(4) Acccss to lraining maleriols. ( i )  
The employer shall  make  readily 
evailable to all affected employees 
without cost all writ ten materials 
relating to the employee training 
program. including a copy of this 
regula tion. 

Assistant Secretary and  the Director. 
upon request. all informrttion a n d  
training materials relating to the 
employee information and  training 
program. 

(I)  Iluusekeeping+l) V~cuuming. 
Where vacuuming methods a re  selected,  
HEPA fi!tered vacuuming equipment  
must be used. T h e  equipment  shall  b e  
used and  emptied in a manner  that 
min in izes  the reentry of asbestos ,  
Iremolite, anthophyllite. or actinoli te 
into the workplace. 
(2) Wusfe disposal. Asbes tos  was te ,  

scrap, debris, bags, containers,  
equipment, and contaminated  clclthing 
consigned for disposal shall  be collected 
and  disposed of in sealed,  labeled, 
impermeable bags or other closed. 
labeled, impermeable containers.  

(m)  Medical suiveillance--(l) 
Generci-(i) Employees covered. The 
employer  shall institute a medical 
surveillatice program for all employees 
engaged in work involving levels of 
asbestos.  tremolite, anthophyllite, 
actinolite or a combination of these 
minerals. a t  or above  the action level for 
30 or more days  per year,  or who  a re  
required by this section to w e a r  
negative pressure respirators. 

( i i )  €.vsmirmfim by a physician. (A) 
llx employer shall  ensure that all 
medical examinations and  procedurcs 
a re  pe:.foi.cied by or under the 
supervision of a licensed physician. a n d  
art. provided a t  no cost  to the employee 
and  ot a reasonable time and  place. 

(B)  Persons other than  such l icensed 
physicians who administer the 
pulmonary fwc t ion  testing required by 
this section shall  complete a training 
course in spirometry sponsored by a n  
appropriate academic or professional 
institution. 

(2) Medico1 examinations and 
consultations-(i) Frequency. The 
employer  shall make  available medical 
examinations and  consultations to e a c h  
employee covered under paragraph 

[F] The appropriate work practices for 

( i i )  The  ernployer shall  provide to the 
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[n l ] ( l ] [ i ]  of  this section on thr. lolloi\fiiig 
sc t iecf~i lrs. 

c!mpl(iyce to an  artla wtlcirv ri i*ga!ivi* 
prcssiirr rtsspirii tors iirc ~ ' ( i r n :  

a i l  : iwa  w l i ( w  vkposurc Io ; i ~ I ) i ~ s t ~ s .  
t ~ v r n ( i l i t ( ~ ,  iinthcq)h> Ilitr. ; i c t i n o l i t r ! ,  01 :* 
coiiiliiniiti~nn of thew niiiipr;ils ii1,I.v h a  at 
o r  ;itiovr: t l ic action level fo r  30 CJr :nut($ 
days pi'r ycar. a medical e x i i i i i i w t i c i r i  

n!iist be f:i\cen within 10 wt)rkiiig d ~ y s  
following tht:  thirtiGth d a y  o f  uxpc~surc.. 

( C )  And at least  annual ly  thvrricftc?r 
( U ]  I f  the examining physician 

determines that a n y  of the exciminirtions 
should br: provided more f requent ly  than 
specified. the employer  shail provide 
such examinat ions  to affected 
empiovecs at the frequcncws spec:ified 
t is the physician. 

(E )  E.ucep,tion: No medical 
examination is required of a n y  
ernployec i f  adequa te  records s h o w  that 
the employee has  been  examined in 
accordance  with this paragrtiph within 
the past  1-year  period. 

( i i )  Content. Medical examinat ions  
made  ava i lab le  pursuant to paragraphs  - 
(ni)(2)(i)(A)-(m)(~J(i)(C) of this section 
shall include: 

special emphas is  directed to the 
pulnionary. cardiovascular.  iind 
pastroinlestinal systems. 

( B )  On initial examinat ion ,  t h e  
s t il n da rd I zed que st ion na i r c  con t a 1 ri t:d i  r. 
Appendix D.  Part 1. and .  on iinn$ai 
examination. the abbrevia ted  
s land a rdi zed quest  i o n  na ire con I a i ried i n  
Appendix D. Part 2. 

( C )  A physical examinatiuii  direc:ted 
to the pulmonary and gastrointrs i~r t~t l  
systems. including a chest  
roentgenogram to be adminis t r red  a t  the 
discretion of the physician. and 
pulmonary function tests o f  forced vit,iI 
capacity (FVC) and  forced e;spiratory 
volume at  one  second (FEV, 1 
Interpretation and  classification of chest  
roentgenograms shall  be conducted i n  
;icctrrdance with Appendix E. 
(0, Any other examinat ions  or tests 

deemed necessary  by t h e  exan i i n i rq  
physician. 

(31 /n,fornrufiori pruvided lo the 
plrysiciair. The employer  shall  prcl\.idcr 
t h e  following information to t h e  
e \ ;i mi n i  nf: physic i ii n : 

Appendices  0. E. and  I ;  

employee's duties a s  they relate to t he  
employee's exposure: 

( i i i )  T h e  employee's representative 
exposlire l eve l  or anticipated exposure  
k W ; :  

[ A )  Prior to assij inmrnt o f  t h t ,  

! I l l  C%'lii:n the employrlt, is assig i i l . t i  III 

( A )  A medical and  work history with 

( i )  A copy of this s t anda rd  arid 

[ i i )  A description of the affec:tctl 

[ i v ]  (1 description of any jwrsonal 
i i r~ i t t sc t i~e  and  respiratory equipment 
i i , h ( ~ l  or to be used; and  

c,\;tniiri;ifions of  the affected en ip loyw 
t f i r t t  is not othcrwise avai lable  to t he  
cs\;iniiriing physician.  

i~r : ip loy~r  shall  obtain a written opinion 
Ironi the examining physician. This 
rv r i t t rn  opinion shall contain the results 
o f  Ihr :  nictiical examin,ition and  shall  
Include: 

( A j  T h e  physician's opinion a s  to 
whether  t h e  employee has  any  detected 
inrdical conditions that would place the 
rmployee  a t  a n  increased risk of 
mat P r i  i i  I h a  I t  h im pa i rment from 
e x po s ~i re to asbestos .  trcmol i te, 
anthophg.llite. or actinolite; 

( n )  Any recommended limitations 01: 
the employee or on the  use of personal 
protective equipment  such a s  
respirators: and  

I x e n  informed by the physician of the 
results of the medical examination and  
of any  medical conditions that may 
result from asbestos .  tremolite. 
anthophylli te.  o r  actinoli te exposure.  

( i i )  The  employer  shall  instruct the 
physician not to reveal in the written 
opinion given to the employer  specific 
findings or diagnoses  unrelated to 
occupational exposure  to asbestos .  
tremolite. anthophylli te.  or actinolite 

f i i i ]  The employer  shall  provide a 
copy of the physician's writ ten opinion 
to the affected enipioyee within 30 clays 
from its receipt. 

lor eserrrpied opercrtions. (i) Where t h r  
eniplcryer has  relied on objective data 
that demonst ra te  that products made  
front or containing asbestos .  tremolite. 
iinthoph?.llite. or actinoli te a r e  not 
c,ipable of rvleiising f ibers  of asbestos .  
ti.emolite. anthophyllite. o r  actinohte or  
H combination of these minerals. in 
concentrations a t  or above  the action 
I e w l  tinder the expec ted  conditions of 
processing. use. or  handling to exempt 
such operations from the icitial 
nicinitoring requirements under 
paragraph (f)(2) o f  this section, the 
employer  shall  establish and  maintain 
a n  accura te  record of objective da ta  
reasonably relied upon in support  of the 
exemption. 

( t i )  Ttw record shall include at least 
the Following information: 

(AI T h e  product qualifying for 
e \?n\pt ion;  

IOJ The source of the objective data: 

(CI The testing protocol. results of 
testing. a n d / o r  analysis  of the material 
for the release of asbestos .  tremolite, 
~r~thoph!; l l i te ,  or actinolite; 

[i } Iiiformntion from previous rtiedic:,ii 

[ q )  f%iaiciori~s tvr i / fp i i  opiriio:, ( i ]  7'111~ 

(C] A s ta tement  that  the employee has 

( n l  Hec:ordAeeping-(i] Olijc,crive dolo 

[D] A descriptic~n of the operation 
c-\c:hipted and how the d a t a  suppo-t the  
c,\eniption, and 

oiwratioris. materials. processing. or 
ibniployer  trxposur-es covered 11y t h e  
c~krimplir)n 

( i i i l  The Pmployer shall maintain this 
rui:oid for the duration of the employer 's  
rc!iance upon such objective data .  

(21 E.\~jio.si~.rr rrieascrrenients. ( i )  T h e  
wnploycr  shdll keep a n  accura te  record 
(if ali ~iitlasuremefi~ts taken to monitor 
employee exposure to asbes tos .  
tremoiitr .  ari:hophyllite. or actinoli te as 
prescribed in paragraph (0 of this 
sect ion.  
h'ofe: The employer may uti l ize 
the services of competent  organizations 
such as iridustrk t rade assoc ia t ions  a n d  
employee associations to maintain the 
records required by this section. 

(ii] This record shall  include a1 least  
the foliowing information: 

{ A )  The  ddte of measurement:  
(U) The operation involving exposure  

to asbestos. tremolite. anthophyllite. o r  
actinolite that is being monitored; 

(C) Sanipling and  analytical  methods 
usEd and  evidence of their accuracy; 

(a) Number, duration. and  results of 
samples  taken: 

(E) Type of piolective devices worn. if 
any; and  
(F) Name. social security number. a z d  

exposure  of the employees  whose  
exposures  a re  represented. 

rfhcord for at least  thirty (30) years.  in 
acccirtlance n. i th  29 CFR 1910.20. 

( 3 )  A?'tw'/co/ surwillunce. t i ]  The 
emp1oyc.r shall establish and  maintain 
an accur,itt: record for each  employee 
subject to medical surveil lance by 
perirgrapti (m) of this section. in 
accordance  with 29 CFR 1910.20. 

the following information: 

n u m b e r  of the employee: 

examinirtion results. including the 
nietiicirl history. questionnaire 
rcsponses.  results of a n y  tests. and 
physician's recommendations. 

(C] Physician's written opinions: 
(111 Any employee medical complaints 

[El  O1iic.r ddfa r e l e l an t  to the 

( i i i )  The  empioyer shall  maintain this 

( i i )  The  record shall  include at least  

( A )  The name a n d  social  security 

( U ]  A cop!' of the employee's medica! 

related 10 exposure to asbestos .  
tremolite. anthophyllite. or actinolite; 
and  

provided t o  the physician as required by 
paragraph ( m )  of th is  section. 

[iii] The  employer  shall  ensure  that 
this record is maintained for the 
duration of emplo!;ment plus thirty /3Oj 
years.  in accordance  with 29 CFR 

(E)  A copy of t h e  information 

191 0.2W 
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( 4 )  ?mirung recurds T h e  employer  
shall  maintain all  eniployee training 
records for one  1 yeur  heyond the  last  
tl;l!e of emploqment  b y  tha t  employer.  

( 5 )  Avoi/ohilIlv. ( i )  The employer.  
t ip in  writ ten request,  shall  m a k e  all 
records required to be maintained by 
th is  section Rvailahle to the  Assis tant  
Secretary a n d  the Director for 
c!r;imination a n d  copying. 

lii) 'I'htr employer.  upon reqiiest. shall  
m a k e  a n y  exposure records required h y  
pamgraphs  (0  a n d  (n)  of this section 
avililable for examinat ion ;ind copying 
to affected employees.  formcr 
employees. designated r e p r t w n t i i t i v m  
a n d  the Assistant Secretary.  in 
accordance with 29 CFR 1910.2t)(.i]-(e) 
;!nd (g]-(i). 

make employee medical records 
rr!quirrd b y  paragraphs (m) iiiid ( i l l  or 
this section available for examina:ion 
i ~ n d  copying to the subject ernployt!t:. 
anyone  having the specific writtcn 
consent  of the  subject employee. a n d  the  
Assistan! Secretary.  in e c c o r d a n w  with 
29 CFR 1910.20. 

[ti] ?runsfer ufreco:ds. (i) The 
crnployer sbl l  comply with the  
rcquirements concerning triinsrm u t  
records set forth in 29 CFR 1910.21) (hb  

do busiriess a n d  there is no  Successc)r 
eznploycr to receive and retain the 
records for t he  prescribed period. t h u  
employer  shall notify the Uirectgr a t  
leest 90 d a y s  prior to disposal  and.  upon  
request. transmit them to the  Uircctor. 

[ o)  Dotes--(l) Efjr,xtis.e chfc.Jhis 
section shall become effective ~ J I S I ! ~ ~  

d.ite 30 days from publication ii) the 
Federal  Register/. The requirc!rnents 111 
the asl)es!os s t anda rd  issued in June 
1972 (37- FH 11318). as tlniended. and 
published in 29 CFH 1910.1001 (1Y83) 
remain in effect until compliance is 
achieved with the parallcl prcitisions of 
this s t anda rd .  

requirements  of partlgraphs ( c )  through 
( n j  of this section, including the  
engineering controls specified in 
paragraph &)[I) of th is  section. stiiili be 
cornlilied with by (insert  d a t e  210 days 
from publication in the  Federal 
Register]. 

(p) Appendices. (1) Append i ixs  A. C. 
I). a n d  E to this section a r e  incorporated 
;is part  of this section a n d  the  contcmts 
of these append ices  are mandatory.  . 

st:ction are informational and a r e  not 
intcndcd to create.any additional 
obligations not otherwise imposed o r  tCJ 
tlvtriict from a n y  existing ohtipatinns. 

( i i i ]  The employer. upon rcqtic-st. shall  

( i i )  Whenever  the  emplnger c e a s e s  to 

(2) Start-up dotes. (i) The 

( 2 )  Appendices  B. F. G, 13. a n d  I to this 

Appendix A to l926.58-0SHA Reference 
Method-Mandatory 

This rndnddtorv appendix sliecifirs the 
ymcedure for unalyzing tiir sampies f o r  
iisbestos. tremolite. anthophyllite. and 
actinolite and specifies qualify control 
procedures that must be impiemented by 
litboratorics performing the analysis. The 
sampling and analytical melCods descrilwd 
hrlow represent the elements of the ,ivailalll* 
monitoring methods [such as the NlOSf { i . l I K I  
mdhnd) which OSHA considers to h r  
essential to achieve adequate emplover 
exposure monitoring while ~ l lowin f i  
employers to use methods that am uiniad? 
established within their orgunizations. All 
employers who are wqriired to conduct air 
monitoring under paragraph (f: of the  
stdndard are required to utilize analytlL.iI 
Idboratorics that use this procedure. or . in  
c:quivaient method. for cotlectinp and 
analyzing samples. 

Srviipling orrd Ariu/A.fimI Pri)wu'tire 

shall be mixed celliilose ester filter 
oicmbranes. These shall be designawd 
manufacturer as suitable for ssbestos. 
tremolite. anthophyllite. and a c t ~ ~ L J t r  
counting. See below for rejection of bldnks. 

t h e  25-mm diameter cassette with an opcn- 
faced 50-mrn extension c o d .  The 37-mm 
cassette may be used if nerassary but C J Z I ~  i r  
written justification for the need to use the 
37-mm filter cassette accompanies the sample 
results in the eiiiylciyee's expcsure moniioi ing 
record. 

3. An air flow rate Letween 0.5 Lterlniin 
.jnd 2.5 Iitcrs/mtii shall be selected fur the 
25imrn cassette. I f  the 37-mm cassette is 
used. an air flow rete between 1 !;tei/rxiE 
and 2.5 literslmin shall he selet;tPd. 

4. Where possible. a sufficient air volurnv 
for eoch s i r  sample shall be cn!!ected to ! w i d  
lietween 100 and 1300 fibers per squvie 
millimcter on the membrane f i l t t x .  I I  a filter 
ti'irkens in appearance or i f  loose dust i s  we11 

on the filter. a second sjiniple sba!l be 
started. 

5. Ship the samples in a rigid iuntziiwr 
wilh sufficient packing rn:iterii!I to pl~b't'iif 
dislodging the collected f i b m .  PJckinF; 
maLerial that has a high eiectros:atlc chilrgr! 
on its surface [e.g.. expanded polvstyrenrl 
cannot be ued becaiise such rnatrlridl can 
cause loss of fibers to the d e s  of the 
cissette. 

Iicfore and after use with a repressrctutive 
filter cassette installed between the piinip 
. ,nd the calibration devices 
7. Personal samples sh:IIl be tdkrn in r h p  

"ltreathing zone" of the employee [ i  e.. 
citliiclicd to or near t h e  w l l t i r  o r  1ilpt.l nr'iir 
the worker's f4c:e). 

ti. Fiber counts sh.ill he mdde by pos~r iw i  
p h ~ s c  contrast using a niirnxcope with a n  8 
to 1 0  X eyepiece and a u) to 45 X o t ~ ) ~ v : t i \ ~  
101 a total magnific;ition of approxim:ttely 4 0 0  
X and a numericiil apcrture of 0.65 to 0,;s. 
I'he microscope shall also 11r Fitted r s l i h  i i  

green or blue filter. 
9. The microscope shall he fi!t,!cI \r.i\h I 

M'.iltlin-Rec:kett 9,epirrc:e p:gtic:uie c ; , i l i l i r . I ? , d  

1. I'he sampling medium for air s i tn l ) l rs  

11;i: 

2. The preferred collection derrice shall he 

G. Calibrate each personal sarnplng ;w:np 

for a field diameter of 100 micrumelem [ + / 
2 micrometers). 
1 0 .  The phase-shift detection limit of the 

iiiit.roscope shall hr almiit 3 degrees 
miiasurrrd using the ttSE phase shft test slide 
i i s  outlined below. 

a. Plare the test slide on the microscope 
s(.iKe and cenlrr i t  under the phase objective. 

11. Bring the blocks of grmved linrfi into 
f c i c i i s .  

Ncite.-The slide cunsists d w e n  sets of 
grooved lines Ica. 20 grooves to each block) 
in descending order of risibility fmm sets 1 lo 
7 .  seven being t h e  least visible. The 
requirements for asbestos. tremolite. 
dnthophyllite. and actinohte counting are t h a t  
tnu microscope optics musr resolve tbe 
yoonved lines in set 3 compktcly. although 
they may appP;ir somewhat faint, and that 
t h e  grooved lines in sets 6 and 7 must be 
invisi1)le. Sefs 4 and 5 must be a t  le& 
pwtially visihle but may vary slighlty in 
\ris!bilily between microscopes. A microscope 
tha t  fails to meet these requirernenta hen 
iiither too l ow  or tm high a resolution to be 
used for asbestos. tremolite. anthophyllilq 
And actinolite counting. 

c. I f  the image detenorates. clean end 
i t t ipst  the micrwcope optics. If the problem 
pcrsistu. cosiilt the microscope manufacturer. 

11. Each set of samples taken will indude 
10 percent blanks or s minimum of 2 W a n b .  
The blank results shall be averaged 6nd 
sub!ractert from the analytical results b&m 
reporting. Any ramples represented by a 
blilnk having a fiber count in excess of 7 
f ! Ixm/ lCO fields shall be rejected. 

12. The samples shall be mounted by the 
iicelone/triacetin method or a method with 
an  equi\*almt index of refraction and similar 
clarity. 

13. Observe the followmg countiiag rules. 
a .  Count only fibers equal bo or longer than 
micrometers. Sfeaaure the length d curved 

b. Count all parliclcs a s  asbestos. tremolite. 
fihcrs along the curve. 

anthophyllite. and actinolite that have a 
length-to-width ratio [aspect ratio) of 3 1  or 
jireicter. 

o f  the Walton-Deckeit graticule field shall 
receive a count of 1. Fibers crossing the 
boundary once. having one end within the 
i:iri;le. shall receive the count of one half ( H ] .  
Uo not count any fiber that crosses the 
ernticule boundary mom than once. Reject 
and do not count any other fibers even 
though ttiey mav he visible crrtside the 
graticule drra. 

d.  Count bundles of fibers a s  one fiber 
unless individual fibers can be identified by 
oliswving both ends of an individual fiber. 

Iitiers. Count a minimum of 20 fidds; stop 
muntinp a t  i(n fields regardless of fiber 
count. 

rate of 10 percent. 

Qorrliiy Control I~rvcedures 

.rild/or each company with more than one 
rnicroscoplst counimg &des a h d l  ertnblidi B 
str~tisLicdlly designed qualily assurance 
program in\.oiving blind recounts and 

c. Fibers lying entirely within the boundary 

c .  Coiint enough graticule fields to yield 100 

1.1. Ulind rt:;ounls shall be conducted u t  the 

1. lntrdidboralory program. Each l a b o r a m  
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comparisons between microscopists to 
monitor the variability of counting by each 
niicroscopist and betwcen micruscopists. In a 
company with more than one laboratory. the 
program shall include all laboratories. and 
shall also evaluate the lalroratory-to- 
1;choriitory variability. 

tinalyring asbestos. tremolite. anthophyllite. 
and actrnolite samples for compliance 
determination shall implement a n  
interlahorutory quality assurance program 
that as a minimum includes participatiun of 
at least two other independent laboralorics. 
Each laboratory shal! participate in round 
robin testin8 at least once every 6 months 
with at least ail the other laboratories in its 
interlaboratcry qudlity assurance group. Each 
laboratory shall suhrnit slides typical of its 
own  wori..load for use in this program. The 
round robin shell be designed and results 
analyzed using appropriate statistical 
methodology. 

tremolite. anthophyllite. and nctinoiite 
analysis must have taken the NlOSH course 
for sampling and evaluating airborne 
asbestos. tremolite, anthophyllite. and 
actinoiite dust or an equivalent course. 

4. When the use of different microscopes 
contributes to differences between counters 
and laboratories. the effect of the different 
microscope shall be evaluated and the 
microscope shell be replaced. a s  necessary. 

5. Current results of these qualitv 
assurance programs shall be posted in each 
laboratory to keep the microscopists 
informed. 

Appendix B to 5 1926.56-Detailed P m c e d u n  
for Asbentoa Tremohte. Anthophyilite. and 
Actinolite Sampling and Ans lys ibNon-  
Mandatory 

procedure for sampling and analysis and 
includes those critical elements specified in 
Appendix A. Employers are not required to 
use this procedure. but they are required to 
use Appendix A. The purpose of Appendix B 
is to provide a detailed step-by-step sampling 
and analysis procedure that conforms to the 
elemeqts specified in Appendix A. Since this 
procedure may also standardize the analysis 
and reduce variability. OSHA encouwgw 
empbyera to use tb,s appendix. 
Asbestos. Tremolite. Anthophyllite. dnd 
Actinolite Sampling and Analysis Method 

Technique: Microscopy. Phase Contrast. 
Analyte: Fibers (Manual count). 
Sample beparation: Acetoneitriacrtin 

Calibration: Phase-shift detection limit 

Range: 100 to 1300 Fibers/mm2filter area. 
Estimated Limit of Deteciion: 7 fibers/rnm' 

Sampler: Filter (0.&12 urn mixed cellulose 

Flow Rate: 0.5 l/min to 2.5 I/min (Zs-mrn 

2. Interlaboratory program. Fach laboratory 

3. All individuals performing asbestos. 

This appendix contains a detailM 

method. 

LI bou t 3 degrees. 

filter area. 

ester membrane. 25-mm diameter]. 

casselte); 1.0 !/rnin to 2.5 I/min (37-mm 
cassette). 

1300'fibem/mm2. 
Sample Volume: Adjust to obtain 100 to 

Shipment: Routine. 
Sample Stability: Indefiiiile. 
Blanks: lo1'. of samples [minimum 2). 

Standard Analytical Error: 0.25. 
Applicability: The workmg range i s  0.02 f l  

cc (1920-L air sample) to 1.25 f/cr. !4W-L air 
sample). The method Rives an index of 
airhorne P S b c S t O S .  Irerno!ite. anthnphyllite. 
and actinolite fibers but may  be used for 
other materials such a s  fibrous pldtis by 
inserting suitable parameters into the 
counting rules. The mrtlrod does nut 
diiferentinte between ushestos. tremolite. 
anthophyllite. and actinolite and other fibers. 
Asbe~tos. tremolite, ilnthophyllite. and 
ectinolite fibers less than ea. 0.25 urn 
diameter will not be detrxted b y  this nierhod. 

Interferences: Any othcr airborne fiber mfiy 
interfere since ail particles meetink liie 
counting criteria are coucted. ChdLi?-likc 
particles muy appear iihrous. I f &  Ietels of 
nonfibrous dust particlcs may obscure fibers 
in the field ofvicw end misf: t h e  d:.lrcfinn 
limit. 
R ~ a g e t i  ts 

1. Acetoiie. 
2 .  Triacetin (glycerril t r i i iwut f : ) .  rcuyent 

grade. 
Special Precautions 

Acetone is a n  extremttiy flamm~blt. liquid 
and precautions must be taken not to ignite it. 
I [eating of acetone must be done in il 
ventilated laboratory fume hood using a 
flanieless. spark-free heat source. 

Eyuiprncnt 
1. Collection device: 25-mm cassette with 

5(.)-mrn extension cowl with cellulose ester 
filter. 0.8 to 1.2 rnm pore size and backup pad. 

Note.-Analyze representative filters for 
fiber background before use and discard the 
filter Lot if more than 5 fibersllw fields are 
found. 

q u a l  to 0.5 L/min. with flcxible connecting 
tubing. 

3. Microscope. phase contrast. with green 
o r  blue filter. 8 to IOX eyepiece. and 40 to 45X 
phase objective (total magnification ca 400x): 
numerical nperture=O.t% to 0.75. 

4. Slides. g h s .  single-fiosted. pre-cleaned. 
25 x 75 mm. 

5. Cover siips. 25 x 25 mm. no. I I n  en!ess 
otherwise specified Ly microscope 
nmnufacturer. 
6. Knife. X 1 surgicd steel. curved b l d c .  
7. Tweezers. 
8.  Flask. Cuth-type. icsulated neck. 2x1 to 

5W niL (with single-holed rubber stopper and 
elbow-jointed glass tubing. 16 to 22 cni long). 

heating mantle: or infrand Lamp and 
magnetic stirrer. 

ntxdle. 

urn diameter circular field et the specimen 
plane (area=0.00785 mm?. frrpe C-22). 

Note.--The gralicule is ciistom-made for 
rach microscope. 

2. Personal sampling pclrnp. gmetcr Than or 

9. Hotplate. spark-frec. stirring type: 

10. Syringe. hypodermic. with ZZ-gacige 

11. Graticule. Walton-Beckett t y p e  with 100 

12. HSE/NPI. phase contrast test slide. 

13. Telescope. ocular phase-ring centering. 
14. Stage micrometer (0.01 mm divisions). 

I. Calibrate each personal sampling pump 

Mark 11. 

Sampiing 

with a representative sampler in line. 

2. Fasten the sampler to the w w k r r ' n  lap14 
4s cloHe as possible to the worker's moiith. 
R~ntnve the top ctJver f i o n i  the enti of  the 
w w l  extension ( o p ~  f,ic,c\ and orient face 
down. Wrap the joinit tie$ween the vrtcnder 
.tnd the monitor's b(.idy with shrink tcipc to 
prevent air leeks. 

tntal samples. whictievcr is g r w i c i )  F:ir c;ii:h 
set of samples. Remove the caps lrom ihe 
firld blank cassettes and store thc c c i p <  and 
cassettes in a clean nlrca (hap or hot; &iring 
the samplinR period. Replace t h r  r:api in !hi! 
cassettes when sampling is eoniplctrd. 

4. Sample a t  0.5 L/min or greater. IJcr nnt 
exceed I mg total dust loadlnp on the filter. 
Adjust slrmpling fiotv rate. Q [l,/miti]. and 
time to produce a fiber densrty. E ( f i lwrs/  
mmz). of 100 to 1300 fil)ers/m2 lW5 .- 13' [U 
5 x1OJ fibers per 25-rnm filter with r.Kc~c::isi. 
c~~IIcction area (A,=3135 nim2]1 f f jr  optimii i i i  

counting precision (sue step 2'1 b ~ l , ~ r \  1. 
Calculate the minimum s.impling t!rnf.. 
tmmimWa (min) at the action level (or.e.half of 
the current standerd). L ( f / x )  of thc fiixous 
aerosnl being sampled: 

3. Subniit at least !W(I bianks [or 10';, ( i f  the 

5. Remove the field monitor a t  the end of 
sampling. replace the plastic top cover and 
small end caps. and store the monitor. 

6. Ship the samples in tt ngid contaiiier 
with sufficient packing mutenal to prevent 
jostling or damage. NOTE: Do ncii use 
polystyrene foam in the shipping container 
because of eiectrost.itic forces whic:h m a y  
cause fiber loss from the snmpler fiitcr. 

Simple Preparation 
Note.-The object is to produce samples 

with R smooth (non-grainy) background in a 
medium with a refractive index equal to or 
less than 1.46. The method belo- collapses 
the filter for easier focusing and produces 
permanent mnunts which are useful for 
quality control and intei4aboratory 
cornparism. Other mounting technjques 
meeting the above ciiteiia may also be used. 
i * .g. ,  the iiunperrnanent field mountinp, 
irchnique used in P 81 CAM 239. 

slips are free oi dust and fibers. 

type flask. Stopper the flask with a single- 
hole rubber stopper through which a glass 
tube extends 5 to 8 cm into the flask. The 
portion of the glass tube that exits the top of 
the stopper (8  to 10 cm] is bent downward in 
an elbow that makes nn angle of 20 to 30 
clegrecs with the horizontal. 

9. Place the flask in il stirnng hotplate or 
wrap in u heating mantle. Heat the acetone 
gradually to its boilinglempeteture (ca. S'CJ 

CauIion.-The ace tone vapor nust be 
penertlted in a ventilated fume hood away 
from ail open flames and spark sources. 
Allernate heating methods can be used. 
providing no open flame or sparks a re  
present. 

7. Ensure that the glass slides and cover 

8. Place 40 to 60 ml of acetone into a Cuth- 
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1 0  hlount either t!w wholr  y;,ni;i!r fi1lc.r ( i r  

a widf ir  cut frnm th r  saniplt. fi!tvr oii a c.lriin 

a Ciit wedges o fca .  25 pvrc.enl of tlir f i l l(.r 
area with a cur\ed-lil;~cle s I ~ P I  si i rg iml kni f i ,  
ii+ing a rocLin8 mol ion to p rv \ * r i i l  tvi ir i i ig 

ti i'lac:c the filter o r  wrclpr. t lusl  slidi- 111'. 
on the slide. Static elcctrici ly w i l l  ~1s i i i111y 

k w p  th r  f i l t r r  on  the slide unt i l  i t  i s  r:li.;irc.d 

i ipproximiilely 1 to 2 cm from the gl.iss t i i l i i .  
port rvhrre the acetone vapor is esixipiiig 
from Ihe heated flask. Thr acetoiic vapor 
s l r r i in i  should cause a contl(msation spiit oii 
tt ie p l i ~ s s  slide ca. 2 to 3 cm in cliiinirter Miire. 
t h r  glass slide gently in the vapor strri ini. l ' l i c ~  

f i l ttv should clear in 2 to 5 sec. I f  the filter 
r ' iris. dislnrts. or is otherwisr r rnc l r r rd  
uiiusat~le,  the vapor stream i s  pri i lmbly not 
s:rong enough. Periodically w i p e  thr oiitIi.t 
pilrt with tissue to prevrnt  liquid ;{c:c.loni. 
(1ri;iping onlo the filter. 

pacigr needle. place 1 to 2 drops of triacetin 
on  the fil ler. Gently lower a clr*an 25-nlm 
square rove rs l i p  down  onto the filter a t  a 
slight angle to reduce the possibil i ly o f  
forniinp bubbies. I f  too many bulibles frirm or  
the aniciunt o f  triacetin in unsiifficic:nt. rhr  
cover slip may becorrx del.ichrd wi th in a f e w  
hoiirs. 

e Clue the edges of the covr r  slip IO t t i v  
g!ass slide using a lacquer o r  nai l  polish 

Note.--lf clearing is slow. the slide 
prep;iration may be heated on  a hotplatr  
(surface temperature W C )  for 15 miii IO 

hasten clcanring. Counting m;iy prorecd 
imnicdiately after c l rar ing a n d  nicwciting a r c  
rcmiplrted. 

Ck l j tm t ion  and Quality Control 

11 Ca1ibr:ttion of the ~ ~ a ~ t o t i - l l i ~ i : h ~ ~ t l  
gr. i I ic~le. The diameter. 4 (rnnd. of thc 
circular counting area and the disc. i1ianii.ti.r 
niiist he sprcif ied &hen ordering the 
gra t icule. 

glilss slide. 

c.. tlold the glass slide supporting the fili1.r 

( I .  Using the hypodermic syringe w i th  a 22- 

a Insert any available graticule in lo the 
epiece and focus so that th r  griiliculi: Iii i(.s 

are sharp and clear. 
ti. Set the appropriate inti-rpiipil l ; ir\ 

distance and. i f  applicable. reset the 
tJinocuhr hcad adjustmrnt so th;it t h r  
niapnifiration remains constant. 

c;. Install the 40 to 45 X phase oliii.c:tirc. 
d Place a stage micrometer on  the 

microscope object stage and focus thv 
mic:rosc.ope on  the graduated lines. 

(unil. using the stage micrometer. 

microscope and measure i t s  actuiil grid 
Ie,n$h. 1.. (mm). This can besl be 
accomplished t)), using a stagr f i t t r t l  with 
\ ~ r n i r r s .  

f i  I r I tie \\'a It on-Der. k e t I gra t i c i I 11, 

c hirasure the magnified grid Itsngtti. lT ,  

f. Remove the graticule froni the 

p. Calculate the circle diamrler.  4 (mni) .  

F.kiiniple: I f  L,= 108 urn. L.= 2.93 mm and 
D = 1 ( 0 u m .  thend,=2.71 rnm. 

h Check the field diameter. D[acceptalilv 
riii ifir 100 m m 2 2  mm) with a stage 
micrometer upon receipt o f  the graticule from 
ttie manufacturer. D r t r rm ine  field area (nirn?. 

12. Microscope adjustments. Fol low the 
n1;iniif;icturrr's instructions and also the 
f d h w i n g :  

a Adjust the light source for even 
il l i iminiit inn across the field o f  v iew at the 
c-cinrlwser ir is. 

Note.-Kohler i l lumination is preferred. 
whrre a\ni la l i lc .  

h. Focus on the particulate rnatrrial to be 
r t a  m iiicd. 

c. Make sure that the f ir ld iris is  i n  focus. 
centered o n  the sample. and open only 
entiugh to full! I l luminate the field of view. 

niiinuf;icturer to ensure that the phase rings 
( i ini i i i lar diaphragm and phase-shifting 
r l r rn rn ts )  are concentric. 

t h e .  microscope periodically. 

test slide f rom its shipping container and 
cri itcr i t  under the phase objective. 

11. Bring the blochs of grooved lines into 
f o r  us. 

Note.--l'he slide consists of seven sets of 
grooves (ca. 20 grooves to each block) in 
drscending order o f  visibil i ty from sets 1 to 7. 
The requirements for counting are that the 
microscope opt:cs must resolve the grooved 
lines in set 3 completely. although they may 
appear somewhat faint. and that the grooved 
lines in sets 6 to 7 must be invisible. Sets 4 
a n d  5 must be at least partially visible but 
niay wary slightly in visibil i ty between 
niic.roscopes. A microscope which fails to 
meet these requirements has either too low or 
too high a resolutinn to be  used for asbestos. 
t r r tno I i t e. an  t hop h y I I i t e. and actinolite 
CCII I n t I np. 

the microscope optics and. i f  the problem 
Iwrsists. consult the microscope 
iii;iriirfac:ttirer. 

d Use the telescope ocular supplied by  the 

13.  Check the phase-shift detection l imi t  of 

a Hrmore  the tiSE/NPL phase-contrast 

I I f  the iiii;ige qui i l i ty  deteriorates. clean 

14 Quality control o f  f iber counts. 
a Prepare and  count f ield blanks along 

w i th  the field samples. Report the counts on 
each blank. Calculate the mean o f  the field 
Iil:lnk counts and  subtriict this ra lue  from 
each sdrnple count before rtsporting the 
r rsu l  1s. 

Note 1.-The id rn t i t y  of the blank filters 
should he u n h o w n  to the counter until a l l  
ro i ints h m e  been completed. 

F:rc;itrv than 7 f ibers l loo  fields, report 
pcissiltlc contamination of the samples. 

b Iic.rform blind recounts by  the same 
~ o i i n l r v  o n  10 percent o f  filters counted 
l s l i t l m  rrlaLieled tiy a person other than tho 
cciiinlpr). 

15. Use lhe fo l lowing test to determine 
whel l l r r  a pair of counts on  the same filter 
should be reiected because of possible bias 
This statistic estimates the counting 
rrpriit'tliility at thc 9S01 confidence level. 

Note 2 . 4 1  a field blank yields fiber counls 

Uiscard the sample i f  the difference between 
the two counts exceeds 2.7; (F]s,. where 
F =average o f  the two fiber counts and  
S, = relative standard deviation. which should 
t)e derived by each Iabora toq  based on  
hislorim1 in-hoiise dirta. 

Note.-If a pair of counts is rejecled as P 

r rs i i l l  of this test. recount the remaining 
siimplrs in the set and test the new counts 
itgainst the first counts. Discard a l l  rejected 
paired counts. 

16. Enroll each new counter in a training 
course that compares performance of 
coiintrrs on a variety o f  samples using this 
procedure. 

Note.-To ensure good reproducibil i ty. a l l  
latioratories engngrd in asbestos. tremolite. 
anthophyllite. and actinolite counting are 
rcquircd to participate in the Proficicncy 
An.llytical Testing (PAT) Program and should 
routinely participate w i th  other asbestos, 
treniolile. anthophyllite. and actinolite fiber 
counting latioratories in the exchange o f  f ield 
samples to compare performance o f  counters. 

hlt.asuremen1 

17. Place the slide o n  the mechanical stage 
of the calibrated micmscope w i th  the center 
of the filter under the objective lens. Focus 
the microscope on  the plane of the filter. 

18. Regularly check phase-ring alignment 
and Kohler illumination. 

19. The following are the counting rules: 
a.  Count only fibers longer than 5 urn. 

hlrasure the l rnpth of curved fibers along the 
curve. 

t i  Count only Fibers w i th  a length-to-width 
ri i t io equal to or greater than 33.  

c For fibers that cross the boundary of the 
graticule field. do the following: 

1. Count any fiber longer than 5 um that 
l i r s  entirely w i th in  the graticule area. 

2 Count as 'f~ fiber any fiber with on ly  one 
end lying wi th in the graticule area. 

3. Do not count any fiber that crossrs the 
graticule boundary more than once. 

4 Relect and d o  not count e l l  other fibers. 
d Count bundles of fibers as one fiber 

unlt:ss individual fibers can be identif ied b y  
cilise~rving both ends of a fiber. 

fibers. Count a minimum o f  20 fields. Stop at 
100 firlils regardless of fiber count. 

20. Start counting from one end o f  the filtclr 
and propress along a radial l ine to the other 
end .  shift either up or down  on the filter, and  
ccintinue in the rekerse direction. Select fields 
rantlniiily by looking away from the eyepiece 
Irricfly while advancing the mechanical stage 
M'hrn an  agglomerate covers ca. Yo o r  more 
of the field of view. reject the field and seleci 
another U o  not report rejected fields in the 
n i i n ~ l i r r  of total fields counted. 

e .  Count enough graticule fields to y ie ld 100 

Note.--\h'hen counting a field, continuousl? 
scan a range of focal planes by moving the 
fine focus knob to detect very fine fibers 
which have become embedded in the filter. 
?'he small-diameter fibers w i l l  be very faint 
tiut are an  important contribution to the total 
coiinl. 
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Calculations 
21. Calculate and report fiber dcnsity on 

the filter. E (fibers/mm?: by dividing the totcrl 
fiber count. F minus the mean field blank 
count, B. by the number of fields. n; and the 
field area, A, (0.00?85mmZ for e properly 
calibrated Willton-Becket! graticule): 

22. Calculate the concentration. C [f/c;c). of 
fibers in the air volume saniplrd, V [I,), using 
the effective collection area of the filter. R, 
(3115 mm' for a 25-mm filter). 

Note.-Periodically check and acijust thr 
value of &, i f  necessary. 

Appendix C t~ S1926.58-Qualitatiw and 
Quantitative Fit Testing Pmxdures- 
hf andatory 

Quolilative Fit Test Prolocots 

I. Isoamyl Acetate Protocol 
A. Odor threshold screening. 
1. Three 1-liter glass jars with nictdl lids 

1e.g. Mason or Bell jars) are required. 
2. Odor-free water ( e g  distilled or spring 

water) at approximately 25 'C skall be used 
for the solutions. 

3. The isoamyl actitate (L4A) [also known 
a s  isopentyl acetate] stock soluhon is 
prepared by adding 1 cc of pureJAA to BM) cc 
of odor free water in a l-Ii!t:r jar and shaking 
for 30 seconds. This soltition shall he 
prepared new a t  least weekly. 

4. The screening test shall be condiictcxi in 
a room separate from the room used for 
actual f i t  testing. The two rooms shall be well 
ventilated but shall not be connected to t h e  
same recirculating ventilation system. 

5. The odor test solution is prepared i i a 
second jar by placing 0.4 cc of the stock 
sulution into 500 cc of odor free water using a 
clean dropper or pipette. Shake for 30 
seconds and allow to stand for two to three 
minutes so that the IAA concentration above 
the liquid may reach equilibrium. This 
solution may be used for only one day. 

adding 500 cc of odor free water. 

Idbelled 1 and 2 for jar identification. if the 
labels are put on the lids they can be 
periodically peeled. dried off and switr;hcd to 
maintain the integrbry of the test. 

8. The following instructions siiall be typed 
on a card and placed on the talJle in front of 
:he two test jars ( i t .  1 and 2): "The purpose 
of this test is  to determine if  you can smell 
hiinana oil at B low concentration. The two 
tiuttlrs in front of 1 . o ~  c:imt,lin wdter. One of 

G .  A test blank is prepared in a third jar tiy 

7. The odor test and test blank jars shall br 

these bottlcs also cont;rins H s m l l  .imount of  
hanana oil. Be nure the rovcri are on tight. 
then shake each bottle for two seconds. 
Unscrew the lid o l  each bottle. onr  : i t  a t ime 
and sniff at the mouth of the bottle Indicate 
to the test conductor which bottle contains 
banana oil." 

9. The mixtures used in the I A A  nilor 
detection test shall be prepared in an arcii 
scpnrate from where the test is performed. i n  
order to prevent olfnctory fiitigue in the 
sub ject. 

10. I f  the test subject is unable to correctly 
identify the jar containing the odnr test 
solution. the IAA qrialilative fit test may not 
he used. 

jar containing the odor test ~olriiion. the test 
subicct may proceed to respirator srrlertictn 
and f i t  testing. 

11. If the test subject correctly idvntifies th<* 

E. Respirator Selection. 
1. The test subject shall be all~rw~:tl ttr pi1.k 

the most comfortable respiratar from a 
selection including respirators of various 
sizes from different manufacturers. The 
selection shall include at  least five sizes of 
elastomeric half facepieces. from a t  leirst t w c i  

manufacturers. 
2. The selection process shall b.: conductpd 

in a room separate from the fil-teat chamber 
to prevent odor fatigue. h i o r  to the spiertion 
process. the test subject shall be shown how 
to put on a respirator. how i t  should be 
positioned on the face. how to set titrap 
tpnsion and how to determine a 
"comfortable" respirator. A mirror shall be 
availahle to assist the subject in evnltiating 
the fit and positioning of the respira:or. This 
instruction may not constitute the subject's 
formal training on respiralor use. a s  i t  is ani! 
B review. 

3. The test subject sliould understand that 
the employee is being asked to select the 
respirator which provides the most 
comfortable fit. Each respirator represents a 
different size and shape and. if f i t  properlv 
and used properly will provide at i i .q i ia i t  

protection 

to the face and eliminates thuse which 
obviously do not give a comfortable fit. 
h'ormally. selection will begin with a half- 
mask and if a good fit cannot be found. the 
subject will be asked to test the full facepiece 
respirators. ( A  small pe!.centnge of users will 
r i o t  be able lo wear any half-mask.] 

5. The more comfonahle fircepieces are 
noted; the most conifortatile mash  is donned 
and worn of IPOS! f ive cliriuirs to ilssrss 
conifort. All donning and adjustrnc:rlts C J f  the 
f;i:.epiece shall be pt!rformt?d by the t i * s t  

suhject without assistance from the lest 
crinductor or other person. Assistance in 
assessing comfort can be given by discussirig 
the points in =€i brlow. I f  the test s:r!lject is 
not familiar with using a par:icuI~i respirator. 
the test subject shall be directed to dnn the 
mask several times anJ  to adiust thr straps 
c,;tc:h time to become adllpt at svttinp proper 
tension on t h e  srr<ips 

rvviewing t h P  following points with the t ~ s t  
subject and a l l ~ ~ a i n g  the test subjt:cl 
adequate t ime t o  drtc:rrnwP the 1 onifiirf of th,: 
respirator: 

4. The test subject holds each fawpiece u p  

0. Assessmcnt of comfort shall inr.lude 

Postthr;lng ( i f  m:lsk (In n:J\': 

Room for +*ye protvciion. 
Room to t a l k .  
Pusiticiiiing mask on face ant! cheeks. 

7. The fo!hwing critcriil shd l l  be 1!.;cd to 
hr*lp dcterrninc the nrbquacy nf the  respir.rtor 
f i t :  

Cliiii pni i~e i ly  pI,rixd. 
S!riip tcnsioti. 
Fit across nose bridge. 

* Distitrrce from nose to chin. 
Teridrincy to slip 
Sc!lf-o~iscrvation in mirror. 

(I. The te!st su1)ject shall conduci the 
i.onvcntrcinal negative and positive-pressure 
f i t  checks Iwfure copducting the ncxotiva- or 
iiosiiive-prcssiire test the subject shal l  tic: told 
to "seat" 1111- mask by rapidly moving the 
hi.;id from st~It~-to-si& and up and down. 
while t i ihi i ig  ii few d w p  breaths. 
9. Thl. t r x t  s r i t i i c x ~  i s  now rritdy rrir 111 

11's t ing. 
10. ACtcr p:issing t h p  f i t  test. the t r t s t  

siilijrcl sh;sll \ I?  qrreslioncd again rqarding 
iht. comfort or t h r  rwpirator. I f  i t  h a s  b~:comc 
imt:omf~irtii!)le. iinot h(!r model of rc,sprrator 
.;h:ill tic tiifid. 

11. Thc ei>ipllJyee shall be given the 
opportunity to select D different fdf.epieu: 
and be reiested if the chosen facepiece 
Ijecomus int:rc!asingi:q uri~omfi~rt,i?ile i ~ t  any 
lime. 

C. Fit test. 
1. The f i t  test chamber shall be srniilar tu a 

1.1eiir 55 pi di-um liner suspended inverted 
over a 2 foot diameter flame. so that the top 
of tlie chamber i s  atiout 6 inches above the 
tcst su1,jet:t's head. The inside top center of  
the ch;rmlrer shall have a smdl  hook 
attached. 

2. Each respirator used for the fitting and 
f i t  testing shall be equipped with organic 
vapor cartridges or offer protectiou against 
organic vapors. The cartridges or masks sh,ill 
Iio chirnged a t  Icirst weekly. 

3. After selecting. donning. and prnperly 
Adjusting a rvspirator. the test subject shall 
wi:irr i t  to the f i t  tcstrng room. This room shall 
hc separate from the room used for odor 
threshiild screening and rcspitator selection. 
dnd shall be well ventilatrd. as  hy an exhaust 
fan or lab hood. to present general ronm 
c;ciiilnmin;ition. 

1. A copy of the foilowinp test exercises 
and rainbow p a s s ~ g c  shall be taprd to the 
inside of the lest r.tiamlrt!r: 

7i!st Enc~r(;i.srs 

i .  Drtriithe norm;illv. 
ii. Breathe deeply. Re certain tirra:hs ilw 

i i i .  Turn h e a d  all the wily from one side to  
r!wp and rry.lnr. 

th i :  other Inhalr on  each side Re certain 
movpmcnt is complete. Do not bamli the 
rrispirator against t he  shouldrrs. 

iv. Nod hcad up-and-down. Inhale when 
hisad is in  thc fu l l  up positior: (looking torriirtl 
i.tBiling). Be ccrtain motions zre cornplrtc a d  
made abriui every second. Do not h u m p  t h r  
rvsyirator on the chest. 

sevcral minutes. The following paragraph is 
(:;riled the R<jinborv Passage. Reaf!ing i t  \\,i!l 
res i t l i  in a wide rangr of facial niwernenls 
iriitl 111;~s 1)r usrful IC siitisfy this rrqii ivn~pzt 

v.  Talking Talk aloud a n d  sLnv!y for 



150 

22766 Federal Register / Vol. 51. No. 119 / Friday, June 20. 1986 / Rules and  Regulations 
& ---.____ 

Alternative passages which serve the same 
purpose may also be used. 

vi jogging in place. 
v i i  Breathe normally. 

Ruinhow Passage 
\\'hen the sunlight strikes raindrops in the 

a i r .  they act lihe a prism and form a rainbow. 
l 'he rainbow is a division of white light into 
many beautiful colon. These take the shape 
or a long roundarch. with its path high 
above. nnd its two ends apparently beyond 
the horizon. There is. according to legend. a 
boiling pot of gold at  one end People look. 
but no one evei finds i t .  When a man looks 
for something beyond reach. his friends say 
he is looking for the pot of gold at the end of 
the rainbow. 

respirator for at least 10 minutes before 
s:arting the f i t  test. 

6 Upon erilering the test chamber. the test 
subject shall be given a 6 inch by 5 inch piece 
o i  paper towel or other porous absorbent 
single ply material. folded in half and wetted 
with three-quarters of one cc of pure IAA. 
The test subject shall hang the wet towel on 
the hook at the top of the chamber. 
7. Allow two minu!es for the I A A  test 

concentration to be reached before starting 
the fit-test exercises. This would be an 
appropriate time to talk with the test suhject. 
to explain the f i t  test. the importance of 
cooperatiun. the purpose fc; tlie head 
exercises. or to demonstrate some of the 
exercises. 

8.  Each exercise described in 2 4  above 
shall be performed for at least one minute. 

9 I f  at any time during the test. the subject 
dztects the banana-like odor of IAA.  the test 
has failed. The subject shall quickly exit from 
the test chamber and leave the test area to 
avoid olfactory fatigue. 2 

10. If the test is failed. the subject shall 
return to the selection room and remove the 
respirator. repeat the odor sensitivlly test. 
select and put on another respiratpr. return to 
the test chamber. and again begin the 
procedure described in the c(4) through c(8l 
above. The process continues until a 
respirator that fits well has been found. 
Should the odor sensitivity test Le failed, the 
subject shall wait about 5 minutes before 
retesting. Odor sensitivity will usually have 
returned by this time. 

11. If a person cannot pass the f i t  test 
described above wearing a half-mask 
respirator from the available selection. ful l  
facepiece models must be used. 

12. When a respirator is found that passrs 
the test. the subject breaks the faceseal and 
takes a breath before exiting the chamber. 
This is to assure that the reason the test 
subject is not smelling the I A A  is the good f i t  

of the respirator facepiece seal and not 
olfactory fatigue. 
13. When the test subject leaves the 

chamber. the subject shall remove the 
eaturated towel and return i t  to the person 
conducting the test. To keep the area from 
becoming contaminated. the used towels 
shall be kept in a self-sealing bag so there IS 
no significant I A A  concentration buildup in 
the lest chamber during subsequent tests. 

selected for the I A A  test protocol. The test 

5 Each test subject shall wear the 

14. A I  least two facepieces shall be 

subject shall be given the opportunity to wear 
them for one week to choose the one which is 
more comfortable to wear. 

15. Persons who have successfully passed 
this f i t  test with a half-mask respirator may 
be assigned the use of the test respirator in 
atmospheres with up to 10 times the PEL of 
airborne asbestos. In atmospheres greater 
than 10 times. and less than 100 times the PEL 
(up to 100 pprnl. the subject must pass the 
I A A  test using a ful l  face negative pressure 
rrspirator. (The concentration of the IAA 
inside the test chamber must be increased by 
ten timcs for QIJT of the full facepiece.) 

18. The test shall not be conducted if tticre 
is any hair growth between the shin and t h r  
facepiece sealing surface. 
17. lf hair growth or apparel interfere with 

a satisfactory f i t .  then they shall be altered or 
removed so a s  to e!iminate interference and 
ellow a satisfactory f i t .  If a satisfactory f i t  is 
still not attained. the test subject must use a 
positive-pressure respirator such as  powered 
air-purifying respirators, supplied air 
respirator. or self-contained breathing 
apparatus. 

18. If a test sublect exhibits difficulty in 
breathing during the tests. she or he shall be 
referred to a physician trained in respirator 
diseases or pulmonary medicine to determine 
whether the test subject can wear a 
respirator while performing her or his duties. 

19. Qualitative f i t  testing shall be repeated 
at least every six months. 

20. In addition. because the sealing of the 
respirator may be affected. qualitative f i t  

testing shall be repeated immediately when 
the test subject has a :  

(11 Weight change of 20 pounds or more. 
(21 Significant facial scarring in  the area of 

(3)  Significant dental changes: 1.e.; multiple 
the facepiece seal. 

extractions without prothesis. or acquiring 
dentures, 

(41 Reconstructive or cosmetic surgery. o r  
( 5 )  Any other condition that may interfere 

with facepiece sealing. 
D. Recordkeeping. 
A summary of all test results shall be 

maintained in each office for 3 years. The 
summary shall include: 

(1) Name of test subject. 
( 2 )  Date of testing. 
( 3 )  Name of the test conductor. 
(4) Respirators selected (indicate 

manufacturer. model. size and approval 
number). 

11. Saccharin Solution Aerosol Protocol 
(51 Testing agent. 

A. Respirator Selection. 
Respirators shall be selected as  described 

in section IB (respirator selection) above. 
except that each respirator shall be equipped 
with a particulate filter. 
8. Taste Threshold Screening. 
1. An enclosure about head and shoulders 

shall be used for threshold screening (to 
determine if the individual can taste 
saccharin) and for f i t  testing. The enclosure 
shall be approximately 12 inches in diameter 
by 14 inches tall with at least the front clear 
to allow free movement of the head when a 
respirator is worn. 

2. The test enclosure shall have a three- 
quarter inch hole in front of the test subject's 

nose and mouth area to accommodate the 
npbulizer nozzle. 

%The entire screening and testing 
procedure shall be explained to the test 
subject prior to conducting the screening test. 

4. During the threshold screening test. the 
test subject shall don the test enclosure and 
breathe with open mouth with tongue 
extended. 

5 .  Using a DeVilbias Model 40 Inhalaticm 
Mrdication Krhulizer or equivalent. the test 
conductor shall spray the threshold chc1.c.k 
soliltton into the enclosure. This nebu1izc.r 
shall be clearly marked to distinguish i t  froni 
the f i t  test solution nebulizer. 

6 The threshold check solution consists of 
0 83 prams of sodium saccharin. USP in 
water. I t  can be prepared by putting 1 cc of 
the test solution (see C 7 below) in 100 cc of 
watrr 

7. T u  produw the aerosol. the nebulizer 
bii l l i  is f i rmly  squeezed so that i t  co l lapsc~ 
cnnipletc.ly. then i s  released and allowed to 
f u l l y  expand. 

8. Ten squeezes of the nebulizer bulb are 
repeatrd rapidly and then the test subject ;s 
asked whether the saccharin can be tasted. 

squeezes of the nebulizer bulb are repeated 
rapidly and the test subject is again asked 
whether the saccharin can be tasted. 

10 I f  the second response is negative ten 
more squeezes are repeated rapidly and the 
test subject is again asked whether the 
saccharin can be tasted. 

11. The test conductor will take note of the 
numher of squeezes required to elicit a taste 
response 

12. I f  the saccharin is no! tasted after 30 
squeczes [Step 10). !he saccharin f i t  test 
cannot be performcd on the test subject. 

siiblrct shall be esked to take note of the 
t;iste fur reference in the f i t  test. 

14 Correct use of the nebulizer means thiir 
approximately 1 cc of liquid is used at a tirrie 
i n  the netiulizer body. 

i n  water. shahen dry. and refilled at least 
every four hours 

9. I f  the first response is negative. ten more 

13 I f  a taste response is elicited. the test 

15. The nebulizer shall be thoroughly rinsed 

C. Fit test. 
I. l'hc tesl subject shall don and adjust the 

respirator without the assistance from any 
person. 

2. The f i t  test uses the same enclosure 
described in IIB above. 

3. Each test subject shall wear the 
respirator for at least 10 minutes before 
starting the f i t  test. 

while wearing the respirator selected in 
section I€? above. This respirator shall be 
properly adjusted and equipped with a 
particulate filter. 
5. The test subject may not eat. drink 

(except plain water). or chew gum for 15 
minutes before the test. 

6. A second DeVilbiss Model 40 Inhalation 
Medication Nebulizer is used to spray the f i t  
test solution inlo the enclosure. This 
nebulizer shall be clearly marked to 
distinguish i t  from the screening test solution 
nebiilizer. 

4. The test subject shall don the enclosure 
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7. The f l t  test solution is pri'pi~rid l ~ y  
adding 83 grams of sodium wi:ch.sTin t o  I I W  
i:c of warm water. 

8. As before. the test sutiji~<.t sli.lll Iii.t.,itlw 
with mouth open end tongue e k f m c l c d .  

I). The nebulizer is insertcd iiilo tht. hi)[#! in 
[hi: front of the enclosure and the 1it tvsl 
solution is aprayed into t h r  trliclostirv usiiig 
the same technique an f o i  tha Ins((? thrt!siioid 
sc.rc?ening and the same niinili~!r of s i ~ i i + ~ i ~ ~ ~ s  
wquired to elicit il taste ri!sponst: in t h .  
sc.reening. (See M through i310 ; s ~ J v ~ . )  

IO. After generation of the ac?n)sol re.itl t l i c  
following instructions to the test s u t ~ j w t .  The 
tost subject shall perform thl! t:xi:r(:iwR lor 
one minute each. 

i. Oreathe normally. 
ii. Breathe deeply. Be cr!ttairi l)rt!,itl:s : in? 

deep and regular. 
i i i .  Turn head all the way f i rm one sirlc to 

thc!  other. Be certain movenirnt is ctinii~l~:tc.  
Inhale on each side. Do not biinili tiw 
respirator against the shoultlcrs. 

motions are complete. Inhalr when hcad i s  in 
the full up position (when Ioidiiiig tow;rr.d the 
miling). Do not bump the respir;itcir on thl: 
chest. 

v. Talking. Talk aloiid and slowly for 
several minutes. The following paragriiph i s  
called the Rainbow Passage. Keading it will 
result in a wide range of faci.91 moi,cmrnts, 
and thus be useful to satisfy this requirrtmcnt. 
Alternative passages wphich s e y e  thr s.irnr! 
purpose may also be used. 

vi. logging in place. 
vii. Breathe normally. 

iv. Nod head up-and-down. &I cr:rtain 

Rdnbow Pussage 

When the sunlight strikes r.iindrops in [lie 

air. they act like a prism and form a rainbow. 
'The rainbow is a division of whitelight into 
many beautiful colors. These lakc the sti;ilw 
of a long round arch. with its path high 
ijbove. and i t s  two ends apparent$ hyci i id 
the horizon. There is, according t ~ !  1egi:iiiJ. a 
boiling pot of gold at one end. P w p l c  look, 
but no one ever finds it. When a n u n  lonhs 
for something beyond his reach. his frivnds 
say he is looking for the pot of gold t i t  !lw ciitl 

of  the rainbow. 
11. At the beginning of each exercise. tho 

aerosol concentration shall be rcplcnishcd 
using one-h'alf the number of squeezr:~ iis 

initially described in C9. 

test conductor if at any time during the fit t n s ~  
the taste of saccharin is dctected. 

deemed unsatisfactory and a differeiit 
respirator shall be tried. 

14. At least two facepiecus shill be 
selected by the IAA test protocol. The test 
subject shall be given the opportunity to weal 
them for one week to choose thi? one which i s  
more comfortable to wear. 

protocol shall allow the use of the half mask 
tested respirator in Contaminated 
atmospheres up to 10 time8 the PEL of 
asbestos. in other words this prii~i~col m;iy be 
used to assign protection factors no higher 
than ten. 

1G. The test shall not be conducted if there 
ir any hair gmwth between the skin a i d  tho 
f:iwpiwr: scaling surface. 

12. The test subject &ha11 iiiJicate to the 

13. If the saccharin is detected the fit is 

15. Succcssfiil completion of the test 

17. I f  h.iir gtowth or a:)p.ircl intcrfcre with 
1 1  n.i:isf:tc!ory fi t .  thcn they s b l l  be altered or 
ri.inor,Pcl st) as  to i,limin,ite intcrference and 
,ill<)w a 3iltir;factory f i t .  11 a n;itisfactory f i t  i8 
si111 n o t  att:iincd. the teat aubjcct mu61 use R 
jiosifive-pressure respirator such as  powered 
iiir-purifyins rpspirn[cir.s. supplied lair 
rcspir;itor. or rt!lf-coiitaincd brentliing 
:I I7jlitrnt:io. 

18. If a t w t  S i l l J j ( ! C f  exhibits difficulty in 
I)rl.athing diiring the test8. she or hc shdil ha 
r(:fwrid to P phymcien trained in respirator 
clias..iseb: or pulmongry medicine t3 dtrlcrmine 
whl-fhrr tht: test siiitiect can wear a 
r~!s~iir:itor while ptdotming her or his duties. 

1% Qii;ilitrrtive f i t  festin3 shall tic reiiwted 
r i i  least e v r q  s i x  months. 

20. In rttidition. hecause the? waling of the 
rcrspirntor niav be 8ffccted. quiilrtative fit 
twtin:  sli.iU be wpeat(?J iinii:ediatt!ly when 
the test su!)ia!(:t has a: 

(1) Weight chanze of 20 pounds or more. 
( 2 )  Significant fiicial smrring in thc area of 

131 Signifi'ic:arit dental CIiwixt>s: i.t:.; nrultiple 
thc facepicce w i i l .  

exitractioiis without prathcsis. or JLquiring 
dixitiires. 

14) Weconstriictive or cosniotic surgery. o r  
( 5 )  Any othcr condition that may inlerfere 

Kith facepiece sealiiig. 
D. Recordkeeping. 
A summary of all test results shall be 

ni;iiiitiiine!d in each office for 3 yearn. The 
s i i m n i a y  shall include: 

(1) Nnme nf test subject. 
( 2 )  Date of testing. 
(3)  Naniis uf test conductor. 
[q]  Rcspii..itrws sdectcd (indicate 

m:tnufacturf!r. n iod~~l .  size a n d  approv:rl 
11 11 ni bcr ). 

I l l .  Irritant Fuint? Protor:ol 

A. Respirator selection. 
Rcspirators sh,)ll be sel i~c led as dr:st:riIi~tl 

( 5 )  Testing ; igwt.  

iii  scction 1U al)ove. except that each 
rcspirator sh;ill be equipped with a 
ccinibinatio!~ of high-ei;il:lcncy and ocid-g.is 
c;irtridges. 

n. Fit t w t .  
1. The test subjcct sli;tll i,c i11Iowc:d tu  sincll 

a wruk concc:;tii\tion of ttic initant smokc i o  
familiarize the subject with thc chiiractcristic 
O I ~ .  

2. The tcst su1)jcr:t sh.iI1 properly don the 
respirator selcdted as abo\ e. atid wear ir for 
;it lcust 10 minutes before starling tlie fit test. 

3. The test conductor shd l  rcview this 
I)rotiBcol with the tcst subject before tasting. 

4. l h c  fest sul~lcct shall perform the 
convention,il posi live prcssure nnd negative 
prtrssure fit checks (see Ah's1 ZB8.2 1980). 
1:;iilui.e of either check shall be cauw to 
nelwt a n  ultcrnate respirator. 
5. Break both ends of a ventilaticm smoke 

tube cont.iining stannic oxychloride. such as 
the h.1S.A pxrt Z5655, or equivalent. Attach D 
short length of tuliing to one end of the smoke 
tude. Attach the other end of the smokr: tube 
to a low prvssure air piimp set to deliver 200 
niillilitcrs per minute. 

6. Advise the test siibjwt that the snlnke 
can be irritating to the eyes and ins!mct the 
subject to k w p  thc eyes closrid while the test 
is performed. 

7. The test conductor shall direct the 
strcarn of irritant sm&c from rhe t t i l w  

towndlr the f;ir:eseal arra of the l en t  nrihjcct. 
The person c:onducting the test shrrll bcpin 
with the tube at leert 12 inches from the 
faci:piec:e and grndually move l o  within one 
inch, moving nround the whole perimt?tl.r of 
the miisk. 

8. 'rhe tm1 svbjwt shall be instructed to do 
the following exercises while the re-pirator is 
bring challenged by the smoke. Each e y w c i w  
qhall be performed for one minute. 

i .  Drealht: normally. 
ii. %~xith~! deeply. Be certain breaths a re  

ihwp and n~q~icir. 
iii. Turn head all the way from one side to 

the otlier. &* wriein movcmenl is complete. 
Inhale on 8dc.h side. Do not bump the 
rrrspirator og.aitist :he ehouldcm. 

iv. Nod head up-and-down. Be certain 
nrotions orc complete and made every 
second. Inhale when h,ead is in the full up 
positian (looking toward ceiiingj. Do not 
hump the respirator against the chest. 

v. Talking. Talk aloud and slowly for 
wverai niinutes. T h e  following paragraph i s  
called the Rainbow Passage. Reading i t  will 
result in a wide range of facial movements. 
and thus lie useful to satisfy this requirement. 
Alternative passages which serve the same 
p u ~ ) t ~ s ~  may also be used. 

Roiiiborv P r ~ s s r i ~ e  

Whcn fhe sun!ight strikes raindrops in the 
sir. they act like B prism and form a rainbow. 
The rainbow is a division of white light into 
many beau[iful colors. These fake the shape 
cif  a Ion8 round arch, with its path high 
above. and its two end spparently beyond 
the horizon. There is. according to legend. a 
hailing pot of gold at one end. People look. 
hut no one ever finds it. When a man looks 
for somettiil:g beyond his reach, his friends 
say he is looking for the pot of gold a t  the end 
( i f  the rainbow. 

vi. Jog:iiig in Place. 
vii. I h x t h o  nrirrnally. 
9. The tcst  subject shall indicate to the test 

conductor if the irritant smoke is detected. If 
smoke is dctccted. the test conductor shall 
stop the tcst. In  this case. the tested 
respirator is wjacted and another respirator 
shall be sclected. 

[Le.. without detecting the smoke) shall be 
given n sensitivity check of smoke from the 
same tube to determine if the test subject 
reacts to the smoke. Failure to evoke a 
response shall void the fit test. 

11. Steps !34. B9. E10 of this fit test protocol 
shall be performed in a location with exhaust 
ventilation sufficient to prevent general 
contamination of the testing area by the test 
ngents. 

selected by the IAA test protocol. The test 
subjcxl shall be given the opportunity to wear 
them for one week to choose the one which is 
mote comfortable to wear. 
13. Respirators successfully tested by the 

protocol may be used in contaminated 
atmospheres up  to ten times the PEL of 
usbestns. 

14. The test shall not be conducted if there 
i s  any hair growth between the skin end the 
f.icqiiet:c ss.jling surface. 

IO. Each test subject passing the smoke test 

12. At least two facepieces shall be 
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15 lfbairgrowthor apparel interfcre with 
a satisfactory fit then they &all tie altered or 
rcmoved no as lo elimtmte interiert,nc:e aiid 
allow a satidactory fit. Ira satisfdctwy F i t  is 
still not attained, the test subject m u s t  usr a 
positive-rinssura respirator such as powi!r~d 
air-purifying respvators. supplicd dir 
respirator. or self-contained brc~itliiny 
apparatus. 

16. If a lest subject exhibits difficulty in 
breathing during the tests. she or he shall lie 
referred to a physician trained in respiriitor 
diseases or pulmonary medicine to dvtermine 
whether the test subject can wear a 
respirator while performing her or his duties. 

17. Qualitative fit testing shall be iepezitcd 
at least every six months. 

18. In addition. becsuse the sen!iiig or the 
respirator may be affected. quaiitnt!\.e f i t  
testing shall be repeated immedi;rtc.ly whrn 
the test subject has a: 

(1) Weight change of 20 pounds or more. 
(2) Significant facial scarring in  thp area of 

(31 SigniGcalrt dental changes: Le.. multiple 
the facepiece seal. 

extractions without prothesis. or acquiring 
den tures. 

(4) Reconstructive or cosmetic surgery. or 
( 5 )  Anyothercondition that may interfere 

with facepiece sealing. 
C. Recordkeeping. 
A summary of .,I1 test results shall be 

maintained in each officefor 3 years. The 
summary shall include: 

(1) Name of test subject. 
(2) Date ofdesting. 
(3) Name of test conductor. 
14) Respirators selected [indicate 

manufacturer. model. size and approval 
number). 

Quoniifotive Fit res! Procedures 

(5) Testing agent. 

1. Cenernl. 
a.  The method applies to the negative- 

pressure nonpowered air-purifying ; 
respirators only. 

who shall assume the full responsibility for 
implementing the respirator quantitative f i t  
test program. 

b. The employer shall assign one individuiil 

2. Definition. 
a. "Quantitative Fit Test" means the 

measurement of the effectiveness of a 
respirator seal in excluding the ambient 
etmosphere. The test is performed by 
dividing the measured concentration of 
challenge agent in a test chamber b y  the 
measured concentration of the challenge 
agent inside the respirator facepiece when 
the normal air purifying element has been 
replaced by an essentially p e r f m  purifxing 
element. 

contaminant introduced into a test chamber 
so that its concentration inside and-outside 
the respirator may be compared 
c. "Test Subject" means the person wuxring 

the respirator for quantitative fit testing. 
d. "Normal Standing Position" means 

itanding erect and straight with arms down 
along the sides and looking straight ahead. 

agent concentration outside with respect to 
the inside of a respirator inlet covering 
(facepiece or enclosure]. 

b. "Challenge Agent" means the air 

e. "Fit Factor" means the ratio of challenge 

3. Apporofus. 
a. fiistrunienfotian. Corn 4. s d I u m  

chloride or other appropriate aerosol 
generation. dilution end measwrncn! 
systems shall be used for quclntittlttve Lit test 

b. Tcsf  choniber. The kst chamber shall 4e 
large enough to permit all 4 t c t  sidaiecta ta 
freely perform all required exercises withorit 
distributing the challcnge agent concentration 
or the measurement appre tus .  The test 
rh:iniber shall be equipped Hnd cmntructed 
so that the challengeugent is dfectiveiy 
isolated from the amhcmt av yet uniform in 
conccntr;i tion throughot-t the chumber. 

c. byhen testing air-purifying respirators. 
the norinal filter or cartridge element shall be 
replaced with a high-efficiency particular 
f i l t u r  supplied by the same manufacturer. 

d The sampling instrument shall be 
sclected so that a strip chart record may be 
made of the test showing the rise and fall of 
ch3llenge agent concentration with each 
inspiration and expiration at f i t  factors of at 
least 2.ooo. 

purif>.ing elements [if any). challenge agcnt. 
and challenge agent concentration in the test 
chamber shall be such that the test subject i s  
not exposed in excess of PEL lo the challenge 
agcnt at any time during the testing process. 

f .  The sampling port on the test specimen 
respirator shall be placed and constructed 60 

that there is no detectableleak around the 
port. a free air flow is allowed into the 
sampling line a t  all times and  so there i s  n o  
interference with the f i t  or performance of the 
respirator. 

g. l'he test chamber and test &-up shall 
permi! the person administering the test to 
obseme one test subject inside the chamber 
during the test. 

h. The equipment generating the challenge 
atmosphere shall maintain the concentration 
of challenge agent constant within a 10 
percent variation for the duration of the test. 

i. The time lag (interval between an event 
and its being recorded on the strip chart) of 
the instrumentation may not exceed 2 
seconds. 

j. The tubing for the test chamber 
atmosphere and for the respirator sampling 
port shall be the same diameter. length and 
material. It  shall be kept as short a s  possible. 
The smallest diameter tubing recommended 
by the manufacturer shall be used. 

k. The exhaust flow from the test chamber 
shall pass through a high-efficiency filter 
before release to the room. 

I. When sodiumchloride aerosol is used, 
the relative humidity inside the test chamber 
shall not exceed 50 percent. 

e. The cornhination of substitute air- 

4. Procedural Requirements 
a. l h e  fitting of half-mask respirators 

should be started with those haviag muitiple 
sizes and a variety of interchangeahle 
cartridges and canisters such as the MS,4 
Cornfo 11-M. Nodon M Survi\*air M. A-OM. 
or Scott-M. Use eitherof ,he tests outlined 
below to assure that the facepiece is properly 
adjusted. 

(1) fnsiiive pressure test. With the exhaust 
port(s) blocked the negative pressure of 
slight inhalation should remain constant for 
several seconds. 

port(s] blocked. the negative pressure slight 
(2) Negative pressure lest  With the intake 

inhdlation should rcnuin constant for several 
seconds. 

b. After a faccpiece is adjusted. the test 
subject shall wear the facepiece for 01 least 5 
minutes before conducting a qualitatim test by 
using eithcr of the methods deeaihed below 
and using t h p  exercise rpgimc drsmbed in 
5.3.. b.. c.. d. end e. 

(1) fssocimj I nrctuie twl. \ V h n  using 
organic vnpnr cartridges. the test subject who 
w n  smell the odor should be unable 7 0  detcct 
the odor of isoamyl acetate squirted i n t o  the 
air near the moJt vulncrnble portions of the 
fdccpicce srnl.  In  a location which is 
separated from the test area. the test subject 
shell be instruclcd to close her/his eyes 
durinX the test period. A combination 
cartridge or canister with organic viipor aiid 
high-efficiency filters shall be used when 
~ u n i l a l h  for the particular mask being 
tested. The tesf subject shall be given an 
opportunity to smell the odor of isoamyl 
acetate before the tcst is conducted. 

(2) frritonf fume test. When using high- 
efficiency filters. the test subject should be 
unable to detect the odor of irritant fume 
(stannic chioride or titanium tetrachloride 
ventilation smoke tubes) squirted into the air 
near the most vulnerable portions of the 
facepiece seal. The test subject shall be 
instructed to close her/his eyes during the 
test period, 

quantitative testing chamber only if she or he 
has obtained a satisfactory f i t  a s  stated in 
4.b. of this Appendix. 

chamber. a reasonably stable challenge agent 
concentration shall be measured in the test 
chamber. 

test chamber, the challenge agent 
concentration inside the respirator shall be 
measured to ensure that the peak penetration 
does not exceed 5 percent for a half-mask 
and 1 percent for a full facepiece. 

1. A stable challenge agent concentration 
shall be obtained prior to the actual start of 
testing. 

overtightened for testing. The straps shall be 
adjusted by the wearer to give a reasonably 
comfortable fit typical of normal use. 

5.  &.remise Regime. Prior to entering the 
test chamber, the test subject shall be given 
complete instructions as to her/his part in the 
test procedures. The test subject shall 
perform the following exercises, in the order 
given. for each independent test. 

a .  Normal Breolhing (NB). In the norm4 
standing position. without taking. the subject 
shall breathe normally for at least one 
minute. 

b. Deep Breathing (OB). In the normal 
stonding position h e  subject ohall do deep 
breathing for at least one minute .pausing so 
as  not to hyperventilate 

c. Turning head side to side. {SSJ. Standing 
in place the subject shall slowly turn hislher 
head from side between the extreme 
positions to each side. The head shall be held 
at each extreme position for a t  least 5 
seconds. Perform for at least three complete 
cycles. 

c. The test subject may enter the 

d. Before the subject enters the test 

e. Immediately after the subject enters the 

(1) Respirator restraining straps may not be 
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c. Thc averiigv pcak cunc:twtr,ition of the 
challonye iipent inside the rcspir.Jtor shall be 
the arithmetic average peak concentrations 
for each of the nine exerciws of the test 
whii:h a re  computed as the arithmetic 
avw;igt? of the peak conceritrations found for 
each 1ire:ith during the wetcise .  

d. The averogc pi:trk concentration for a n  
exercise rnxy Iic  d e t e n n i n d  grnphicaliy if  
there is not a yrea! variation in the peak 
cnncmfrat ions during a single excrcisp. 

8. hterpmtot:tiii i>f Ttw H c s u l ~ ~ .  The f i t  
factor measured by thr  quantitative f i t  tcsting 
shall be the lowcst of the three protection 
Lictors resulting from t!irc!i? indi*pcnrtent 
test!i. 

9. Other Ri?quirvnieii:s. 
a.  lest subject sha!l not 1w permitted t u  

wear  8 half-mask or full  fncppircc mask if  thc 
minimum f i t  factor of 100 or l.D(K]. 
respectively. rsnnot be obtained. If  hair 
growth or apparel interfere with a 
satislaictory fit.  then they shall be altered or 
removed so a# t i l  eliminate intcrlerence and 
allow a satisfactory f i t .  If a satisfactory A t  is 
still not attained. the test siibjtx! must use a 
positive-prcssure respirator such 88 powered 
air-purifying respirators. supplied air 
respirator. or self-contained breothing 
apparatus. 

b. The test shall not be conducted if there 
is any  hair growth between the skin and the 
facopiece waling surface. 

c. If a test subject exhihits difficulty in 
Iireathing during the tests. she or  he shall l e  
refcrred to a pltysician trained in respirator 
disenses or pulmonary mcdicinc to dtttcrmine 
whether the t e s t  subject con wear a 
wspirntor while perfommiiig her or his duties. 

d. The test subject shall be given the 
opportunity to wear the assigned respirator 
for titie week. If the respirator does not 
provide a satisfactory f i t  during actual iise. 
the test subject may request another QNFr 
which shall be performed immediately. 

e .  A respirator f i t  factor card shall be  
issued to the test auhicct with !hc Fnllov:ing 
i r i  furnma tion: 

(1) Name. 
( 2 )  Date of f i t  test. 
(3 )  Protection facturs obtained through 

e;it:h manufacturer. niodcl and nppro\.iI 
numbcr of rwpir;itor t~sted.  

14) Nanie and signatitre of the person th,it 
cuiii1ut:ted the test. 

1. Filters used for qualitative or quantifh!tive 
f i t  ttBs:ing ahall be replaced weekly. wht:nt:lw 
increitsrd tireathing resistance is 
rncountcred. or when the test agent h.is 
;ritered the integrity of the filter media. 
Organic vapor cartridE:es/canisters shirt1 i*t 
rrplacc:d daily or sooner if there is ;any 
indication of hrenkthrough by the test agent. 

IO. In addition. because the sealing of thc  
respirator may be affected. quantitative fit 
testing shall be repeated immediately wiien 
tho test subject has a: 

(1) Weight change of 20 pounds or  ntor.?, 
(2) Significant facial scarring in the arcs uf 

(3)  Significant dental changes; ix.: niuhi!rlr: 
the facepiece seal. 

e'ctracticins without prothesis. o r  acquiring 
tie n tu res, 

(4) Reconstructive or cosmetic S U ~ ~ W Y .  or 
(5) Any other condition that may interfere 

with facepiece sealing. 
11. Recurdkeeping 
A surnniiiry of ell test results shall 

maintained for 3 years. The summary shall 
include: 

(1) Name of test subject. 
(2) Date of testing. 
(3) Name of the test conductor. 
(4) Fit factors obtained from every 

respirator tested (indicate manufacturer, 
model. size and eppruval number). 

Appendix D to 1926.S&Medica! 
Quostionnaires; Mandatory 

nwdical questionnaires that must b c  
administered to all employees who w e  
exposed to asbestos. tremolite. anthophyiiite, 
nctinolite. or a combination of these minerals 
a b ~ i v e  the action level. and who will 
thtwfai.e be included in their employeis  
n id ica l  surveillance program. Part 1 of ke 
rippcndix contains the Initial Medical 
Qtii:stionnnire. which must be obainrrtf fo: a!] 
ncw hircs who will be covered by the 
inc!dical aurvtiillance requirements. P.irt 7 
ii~r:lrides thr :  abbreviated Periodical Merlival 
Qul!stionnaire. which must be a d m i n i s f w d  
to all employees who are provided priicic?ic 
medical examinations under the medical 
mrvci1l;inr:e priivisions of he sta-id;rrrl. 

This mendatory appendix contains tEic 

BILLING CODE 4 5 1 0 - 2 6 4  



.., - . . .  __ ._.__ ... - . .  I .. P a r 1  I 
IN I TI AL WED ICAL QUEST IONNA I R E  

1. 

2 .  

3 .  

4 .  

5 .  

a .  

7. 

8 .  

9 .  

NAME --- 
SOCIAL SECURITY (1 - - I __ - - - - - 

1 2  1 4  5 5 . 7  E 9 

CLOCK NUNHER _ _ _ . _ - -  - -  
10 I 1  12 I 1  I4 I S  

PRESENT OCCLIPATION 

PLANT 

ADUHESS 

- 
(Zip C o d e )  

? b . .  y TELEi'IiONE NUMBRER 

INTERVIEWER 

11. Date of B i r t h  _ . - _ _ - -  
nonth Say Year 22 21 24 2 5  26 27 

1 2 .  Place of B i r t h  

1J. S e x  1 .  Male - 
2. F e m a l e  - 

14. What is your m a r i t a l  status? 1. Sinqlr - 4 .  Separated/ 
2. Married - Divorced 
I. Widowrd - 

1 5 .  Race  1. W h i t e  - 4 .  H i s p a n i c  - 
2. B I S C I  - 5 .  1r~liari - 
3. A s i a n  - 6. O t h e r  

16. What 5s the hiqbret q r P d r  completed i n  school? 
 or example 12 years is comvlrtion o f  h i o h  s c h o o l )  

OCCUPATlONAL HISTOR:! 

17A. Have you ever w o r k e d  lull time (30 ho u r s  1 .  Y e s  - 2 .  No - 
per w e t  or more) t o r  6 nontttc  or m o r e ?  

IP YES TO 171: 

8 .  H a v e  y o u  ever w o r k e d  for a year u r  m o r e  i n  I .  YC?: 2 .  NO - 
dnf dusty job?  1 .  LJUPC Not Apply - 

T o t d l  Y e d r 6  Y O r k P d  - Spec i f y i o  b/ i ridu:. t r y 

uas d u s t  exposurr: 1 .  n i l J  -. 2 .  Moderate __ I .  s e v e r e  __ 
C Have y o u  e v r n  b e p n  ex(106c:d I O  9.1; o r  I .  Y e s  - 2 .  No - 

chemical t u n e s  i n  your w o r k ?  
S p r c i  ty j o b /  inductry Total Years worked I 

3 .  s e v e r e  - V a s  expocure: 1. M i l d  1. M o d e r a t e  - 
n. w h a t  has beer, your usual o c c u p a t i o n  o r  job:-the o n e  y o u  h a v e  

worked a t  the l b n y e s t ?  

A. Job o c c u p a t i o n  

2. Number of y e a r e  employrd in this occupation 

1. P o s I t i o n l ~ b b  t i t l e  

4 .  ~ u s i n e s s ,  field o r  
industry 

(Record  o n  lines t h e  y e a r s  in Y h l C h  y o u  have w o r k e d  in a n y  of th C 6 P  
industries. e . q .  1 9 6 0 - 1 9 6 9 )  

Have y o u  ever  w o r k e d :  

E. In a mine?..... . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F. l o  a q u a r r y ? ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C. In a f o u n d r y ?  ............................. 
H. In a pottery? . . . . . r . . . l . . . . . . . . . . . . . . . . . . .  

I. In d cotton, f l a x  o r  hemp m i 1 1 7  . . . . . . . . . .  

J .  w i t h  a ~ b e o t o o ? .  

18. VEDlCAL HISTQKY 

A .  Do y o u  consider yourkelf K O  be in good h e a l r h ?  

I f  "NO" 6 t d t 0  red6On , 
- - 

n. H a v e  you any  defect o r  vision? . . . . . . . . . . . . . . .  1-1 1-1 

I f  "YE6' s t a t e  n a t u r e  o f  defect 
- - 

1 - 1  C. Ha v e  y o u  a n y  hearing d e l e c l 7  . . . . . . . . . . . . . . . . .  I-I 

I f  .YES" s t a t e  n a t u r e  of d e t e c t  



D. A r e  you e u t t ~ c i n g  tcom o r  hdve you ever sultered trum: 

c. Kldney disease? 

d. B l a d d e r  disease? 

e .  Diabetes? 

f .  JdUndlCc7 

1 9 ,  CfnST CO1.DS AND CHEST I L L W E  

1 ? A .  I t  YOU qet J Cold. does it L L 5 I l m  ‘40 t o  your I .  Ye:- - 2 .  No - 
C h e s t ?  IUsudlIy mcdnb more than 1 1 2  the trmel 3 .  Don’t iler c o l d s  __ 

L O A .  Durinq t h e  past  J yudrG. ndVe Y O U  hod J l l V  C l r Y t i I  1 .  Yes i,. ‘ 2 .  NPD -. 
illnesses t h a t  hdve kept  you o t t  w o r k .  i n i l o u l 5  d l  
hone. of in bed? 

If  YES TO 20A: 
8 .  D i d  y o u  produce phleqa w i t h  diiy 0 1  t h e b e  cnL?sL 1 .  Y e s  -. 

C. In the l o c t  3 y u a r s .  how m n y  such ~ l l o e s s t s  $Umber ut > l l n e s s r >  

2 .  N u  - 
illnesses? 1. Does Not A p p l y  __ 

vlth (incredsed) pli leqm did you hdve vhlcti N u  buch 11lfies5es -. 

. 1 d S t e d  d Yeel OK I b O l G ?  

2 1 .  Did y o u  nave any l u n y  ~ r o u h l e  h e l o r e  in* aqe  o t  I .  Y v s  1 .  Nu _ _  
1 6 7  

11 .  H d v e  you ever had any at t h e  tollovinri? 

I h .  A t t d C k G  01 bronchitiL? I .  Y C S  - 2 .  No - 

I t  YES TO I A :  
R. Hac 11 confirmed by d d o c t o r ?  1. YL.G _ _  2 .  No - 

J .  Dues Not A p p l y  

A q r  i n  Y e a r s  - 
Dues Not A p p l y  _ _  

2 5 .  Pneumonia (include bronchopneumoriidl? 1. Yes - 2 .  N u  , _  

ir YES TO ZA: 
8 .  Was i t  contirmad by doclor! I .  Y e s  I L .  NO _ _  

J .  Dues N o 1  A p p l y  - 

J A .  t ldy F e v r r ?  

I t  Y C 5  TO 1 A :  
fi. Was i t  cuntirnacd by d doCIur: 

:I. A t  vhat d q e  d i d  i r  b t d r ~ !  

2 3 A .  H d v e  you ever riad cnronlc b r u n r h l l I 5 :  

ir yt;s TU 2 ~ -  
U .  Vo yo11 2 1 1 1 1  hdv? I T ?  

i‘. bid6 i t  C U I I I I I I R ~ ~  D y  d d o c t o r ?  

11. A L  vtldt dqe d l d  I t  LLJrt.’ 

2 S A .  H d v e  you ever had dstlimd> 

It ’  YES TO 2 5 h :  
8. u u  you > t i l l  h d v r  I t ’  

C .  W d s  1 L  c o i i t i r n e d  by J dQctOrt 

D. A t  Yhdt  d y e  d l d  I t  S C d r C ?  

t .  I !  y o u  no longer h a v e  IC. d C  vhal d y e  dld I t  
b t O V /  

2 6  t(dVe Y O U  ever lldd: 

A Any o t h e r  chest i 1 lness ? 

1 .  Yen - 2 .  No - 
>. Does N o t  APVlY - 

A ~ C  in Years _ _  
Does Nor Apply  - 
A g e  stopped I 

Does Nul A p p l y  - 



FAMILY H I S T O r i  

1 1 .  Y r r c  r i l h e r  of y o u r  n a t u r a l  p a r e n t s  e v e r  t o l d  hy ~ . d u c r u r  rh.ir t h e y  IIJJ 3 
c h r o n i c  l u n g  c o n d i t i o n  s u c h  A S :  

FATHER MOTIiI!R 
1 .  Y r s  2 .  Nu I .  D o n ' l  I .  Y e s  I .  Nu 1 D u r i ' r  

Know K f l " W  

A .  c h r o n l c  - __ _ _  _ _  BroncniIis? I - 

G. Please s p e c i f y  __ Ape I !  L i v i n q  - Age d l  D C d T h  
D o n ' t  Know 
I 

1 Y t  

1 5  YES TO A N Y  OF THE ABOVE ( ? ) A .  R. C .  o r  D). AMSWER 1 H F  FOLLOWINC. 
IF NO TO A L L .  CHECK DOES NOT ApflLx AND SKIP 10 1 4 A .  
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1 2 .  pECEh'T MEDICAL PJSfORf 

I J A .  Do you consider yourself to 
"0 - b e  in ,qoud health7 Y O 6  - 

I C  NO, Li ta te  reason 

138. In the  p a s t  y e a r .  have you 
d e v e l o p e d  : Y e a  N O  

. *.. 'r: 
14A. 11 you qet a cold. doe6 it usually qo to your c h e s t ?  

( u b u d l l y  means more rhsn 1 1 2  the rime) 
I .  Yes  - 2 .  NO - 
3 .  Don't y e t  colds - 

1 5 A .  During l h r  p a c t  year .  nave you had 
dily c h e s t  illnosces t h a t  have k e p t  you 1 .  res - 2. NO - 
o l t  w o r k .  Iriduors a t  home. O C  ln bad? 3. Does NUL A p p l y  - 
I F  Y t 5  TO I5A: 

L5B. Old y o u  produce phleqm Wlth ally 
0 1  thebe  cnest  l l l n e r c r s t  

t r e q u r n t  co 1 JL 

Chronic  couqtr 

S h O t t r a u b s  O t  breath 
when w . 1 1 k l n y  oc 
clkmblnq ofhe t l i y h t  
UC G L d l K G  

bo y o u :  

Wheeze 

Couqh u y  p h l r q n  

S n m k e  c i y& r ei t es. 

Date 



160 

22776 Federal Register / Vol. 51. No. 119 / Friday, june 20. 1986 / Rules and Regulations 
_ _ _ _ _  ___ 

Appendix E to 5 1926.58-Interpretation and 
Classification of Chest Rmntgenngrarns- 
hlandatory 

( a )  Chest roentgenograms shall I J U  
interpreted and classifird in accordiince wilh 
a pri)fessionally accepted classificati~rn 
system and recorded on a RoentRtanirgr;cphic 
1ntr:rprcilation Form. 'Form CSD/NIOSII (hf) 

(b) Roentgenograms shall tie inlerprctrd 
and classified only by a D-wader. a Iiixird 
eligiblelcertified radiologist. or an 
experienced physician with knnrnn rqwr i i se  
in pneumoconioses. 

(c) All interpreters. whenever interpreting 
chest roentgenograms made under this 
section. shall have immediately available fur  
reference a complete set of the Il.O-U/C 
International Classification of Radiographs 
for Pneumoconioses. 19m. 

2.8. 

Appendix F to 1926.58-Work Practices arid 
Engineering Controls for Major Asbestos 
Removal, Renovation, and Demolition 
Operations-Non-Mandatory 

This is a non-mandatory appendix 
designed to provide Euidelines to assist 
employers in complying with the 
requirements of 29 CFR 1926.58. Specificiilly. 
this appendix describes the equipment. 
methods. and procedures that should be used 
in major asbestos removal projects 
conducted to abate  recognized asbestos 
hazard or in preparation for building 
renovation or demolition. These projects 
require the construction of negative-pressure 
temporary enclosures to contain the asbestos 
material and to prevent the exposure of 
bystanders and  other employees at the 
worksite. Paragraph ( e ) (6 )  of the standard 
requires that ". . . [Wlhenever feasible. t h i s  

employer shall establish negative-pressttre 
enclosures before commencing asbestos+ 
removal. demolition. or renovation -' 
operations." Employers should also be irvare 
that. when coaducting asbestos removal 
projects. they may be required under the 
Natiotial Emissions Standards for Hazardous 
Air Pollutants (NESHAPS). 40 CFR Part 61. 
Subpart M. or  EPA regulations under the , 

Clear Water Act., 
Construction of a negative-pressure 

enclosure is a simple but time-consuming 
process that requires careful preparation and 
execution: however, if the procedures helow 
are  followed. contractors should be assured 
of  achieving a temporary barricade that will 
protect employees and others outside the 
enclosure from exposure to ~ S ~ J C S ~ O S  and 
minimize to the extent possitile the exposure 
of asbestos workers inside the barrier a s  
well. 
The equipment and materials required to 

construct these barriers are readily available 
and easily installed and used. In addition to 

an enclosure around the. rc,mcival site. thr 
standdrd requires empltiyrrs to prnviiIt* 
h>.giene facilities that pnstirr that t h r i r  
ashestos contaniin;itcd employers do no1 
leave the work site with a s l w s t o s  on their 
prrsons or clothing: t h e  c:onstruc.tion of t h v w  
f .  , i f . i  . 1 .  ities ' i s  also descrillotl Irelow. 1 ht! s l q i s  

in the prficess uf preparing the ;is!ii*slos 
rcmuviil site. building the eiii:Insiire, 
constructing hygiene fircilitics. rcmo\lng t t i v  
aslic.stcis-containinp: mxtcri i i l .  i i i i d  rrstiiriiig 
t h o  sile inc:lutlii: 

( 1 )  Planning the r t i n i o i d l  pri1ji:i.t. 
(21 Procuring the neces\ary rniitvri;ils and 

(3)  Preparing the work area: 
( 4 )  Removing the astit istrrs-crrni, i i~i in~ 

[5) Cleaning the work arpa: itntl 

( G )  Disposing of the aslresl~~s-ccint;iinin~ 

equipment; 

material: 

waste. 

f'/uniIiri.c / ! ) I ,  Hi~nw1uI PriI j ic! 

The p1::nniiiy of a n  asbestos removal 
project i s  critical to completing the project 
safely and cost-effectively. A written 
asbestos removal plan should be prepared 
that describes the equipment and procedures 
that will be used throughout the project. The 
asbestos abatement plan will aid not only in 
executing the project but also in complying 
rrith the reporting requirements of the USEPA 
asbestos regulations (40 CFR 61. Subpart M). 
rr-tiich ciiII for specific information such as a 
description of control methods and contrnl 
equipment to be used and the disposal sites 
the contractor proposes to use to dispose of 
the asbestos containing materials. 

contain the following information: 
The asbestos atmtenient plan should 

A physical description of the work area: 
A description of the appro*im;ite amount 

of material to be  removed: 
A schedule fer turning off and spaling 

existing ventilation systems: 
Personnel hygiene procedures: 
Lalreling procedures: 
A description of persuniil protective 

equipment and clothing to be worn Iiy 
employees: 

A description of the local exhaust 
ventilation systems to be used; 

A description of work practices to be 
observed by employees: 

A description of the mcthotls to be used 
to remove thc asbestos-containing matcri;il. 

The wetting agent to be used: 
A description of the sealant to lw used a t  

An air monitoring plan: 
A description of the method to lw used to 

transport waste material: and 
The location of the dump site. 

the end of the project; 

A.c/,,~<!i~c /it,ri:c>i.i1/ 

Althoiixh individud: . t s l i r ~ t i ~ \  rt.nio.. , \ I  
prolects vary in terms rrf  tht! i y i i i l i n i r ~ i i l  

ri*qiiirid i n  ac:c:ornplihh t h c  rvi i i i iv . t l  of I I , ( .  
rniilrriiil. some equipmen! d n i l  iii,iti,r , i l . \  

conim~in 10 most astrc.;tob rcnio\ ,11 
oprrations. Equipnirnt a n d  ni.itin11,11< t t i . i t  

should be availatilc! ai thr, bi-ginnirig o l  t . , I (  h 
project arc': ( 1 )  rolls of p o l y r l h v l r i i v  shvl* t iny .  
(21 riilis of gray duct tape or  clv;ir pI,is~i(: 
tape. (31 IIEI'A filtrrrd vac.~itim[sj: 14) I I K I ' A .  
f i l t e rd  portable vcntil;~:inn systrmls). (5) i i  
wetting ;igc!nt: (6) an ;iirle!sg sprayer: ( i ]  
pcrrtaMe shower unit: (8 )  appropriiitc 
rcspiratiirs: 19) disposatile coveralls: (111) 
sians and Idlic~ls: (11) pre-printed (Iispos.il 
haps: and ( 1 2 )  a manorncaier or prr-ssurp 
gauge. 

l l ~ ! l s  of f 'c l / ! ,~th~ierr~ ! ' ~ O S ~ I ( .  o r ~ l  Tii;w 
Rolls of pcilyethylenp plastic (6 mil in 
thickness) should be ; I ~ ~ I I A I J I P  to construc.t 
the asbestos removal enclosure and io sei11 
windows. doors. vent.lalion svstems. wall 
penetrations. and c~i l ings  and fluors in thc, 
work area. Gray duct tape or cIi:ar p1,istic 
tape should be used to seal the edgvs of thra 
plastic and to seal any holes in the plastic 
enclosure. Polyethylene plastic shreting can 
be purchased in rolls u p  to 12-20 feet in width 
and up to 100 feet in length. 

IIEPA-Filtered C'aciium. A HEPA-filtered 
vacuum is essential for cleaning the work 
area after the asbestos has treen removed. 
Such vacuums are designed to be used with a 
fiEPA (tligh Efficiency Particulate Air) filter. 
which is capable of removing 99.97 percent of 
the asbestos particles from the air. Various 
sizes and capacities of FIEPA vacuums a r r  
available. One manufacturer. Nilfisk of 
America. Inc.'. produces three models t h a t  
range in capacity from 5.25 gallons to 17 
gallons (see Figure F-1). All of these models 
are  portatrle. and all have long hoses capa l~ le  
of reaching out-of-the-Nay places. such a s  
areas  atwvc ceiling tiles. behind pipes. etc. 

reniilation system is necessary to create a 
negative presFure within the asbestos 
removal enclosure. Such units are  equipped 
with a tIEPA filter i?nd are designed to 
exhaust and clean the air inside the enclosure 
before exhausting i t  to the outside of the 
enclosure (See Figure F-2). Systems are 
availatile from several manufacturers. On(! 
supplier. hficro-Trap. lnc.. has  two 
ventilation units that range in capacity from 
MWI cubic feet per minute (CFM) to 1.700 
CF!& According to the manufacturer's 
liteiature. Micro-Trap - unils filter particles 
010.3 micron in size with an efficiency of 
99.W percent. The number and capacity of 
units required to ventilate an enclosure 
depend on  the size of the area to he 
ventilated. 

€thous/ Air Fi l~rul ion Sysfern. A portable 

* hlentiun of trade names or commercial 
products doer nnt consti(u~e endonement or 
recnrnrnendatiuo for use 
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Soun L?: I ' rdoct (:.il.ilog, AsherkJs Control T d n o l q i e s .  Inc., Maple S t ~ i d n .  N.1.. 198.5. 

Figure F-1. IIEPPA F i l l e d  Vacuums 

,--- W~?inoval of asb(*stos material from a "live" 
clct.trical box that w a s  oversprayed with the 
ni,itt?rial when the rest of the area w a s  
sprayed with asbestos-containing coating; 
and ( 2 )  removing asbestos-containing 
insiil;ition from tl live steam pipe. In both of 
l i i c w ?  situations, the preferred approach 
i \ ~ ) u l d  lie to !urn off the elcctricity or steam, 
rospc!ctiveiy. to p m i t  wet removal methods 
to lie usixi. I-iuwcver. wfrtlre removal work 
iu i isf  be performed during working hours. Le., 
~ v h ~ w  normid operations cannot be disrupted. 
tlic .~.litrstils-containing material must be 
imw.w! dry. Immediale bagging is then the 
tmly method of minimizing the amount of 
. I I I  borne asltestos generated. 

:1 irIc.ss Sj~n.iyc!r. Airless sprayers are used 
t o  .ipply amcmdcd water to esbestos- 
t,~iiit~:iniiig ma terials. Airless sprayers allow 
thr! ;iini:nded water to be applied in u fine 
rpr;iy that  minimizcs the release of asbestos 
fihm I)y r d u c i n g  the impact of the spray o n  
t h c  niutwinl to be rcrnovsd. Airless sprayers 
.ire ini:xpl:nsive mid readily available. 

/',Jrhi'h/t: Sh~;rr,e,-. tinless the site h3s 
r ~ ~ ~ a i l i ~ t ~ l ~ ?  :I pwniaaent shower facility that i s  
~ : ~ i n t i p i ~ i u s  IO the removal area. a portable 
rhowrr systrm i s  nuceassary to permit 
~ i i i p h ~ )  m!s to dean themselws after 
~*upisrrre  to as!)estos and to remove any 
:i>l)crsti>s c:ontainir.ation from their hair m d  
I w i i i ! s .  I'.ihtrig a shower prevents emplo::eou 
f w n  Iwbing thc work area with asbestos on  
ttwir i:lothw and thus prevents the spread of 
. isliwt(rs c:on!,inlinatiun to areas  olitside tlw 
.is!icsto.; removal area. 'I'inis measure also 
yrutects mcirit)ws of the f;imilies of ashcstos 
ivorki:rs from possible ~ ~ ~ J O I ~ U W  to asbestos. 
Shuwers should be supplied wiih wdrni water 
r i n d  a tir.iin. A shower water filtrati~m systt!m 
to filti:r as)testos fibers from the shower 
u.n!trr is recommended. Portable shower units 
.ire readily av;rilablc. inexpensive. a i d  c . 1 ~ 3  
to  instdl1 and transport. 

aslwstos retnov:il prujocts should be provitiwl 
with apprnptGitc NIT)Sf1-epproved 
I i!spir;itors. Sclor:liun of tht? appropriiitd? 
-sspii,'itdir Shqiiill I J ~ ?  b:j.;t!d on th,: 

~ L ~ s p i r o l ~ r s .  Employees involvod in 

r;tinccntrution of asbestos fibers in the work 
area. If the concentration of asbestos fibers is 
unknown. employees should be provided 
with respirators that will provide pmtection 
agains! t h e  highest concentration of asbestoe 
fibers that can  reasonably be expected to 
exist in the work area. For most work within 
an enclosure. employees should wear  half- 
mask dual-filter cartridge respirators. ' 

Disposable face mask respirators (single-use) 
should not he used to protect employers from 
cvposurc to asbestos fibers. 

nispposahlt? Covem!b. Employees involved 
in asbestos removal operations should be 
provided with disposdblt! impervious 
mveralls thii t  are  equipped with head and 
foot i:uvt.rs. Such coveralls are  typically 
nidda of T y ~ d ?  The corcrell has a zipper 

.St<ns cmd labcls. Befare work begins, a 
.;.il)pls; of sixnu to demarcate the entrance to 
the work i irw should be obtained. Signs ape 
av:iil;ihle that have the wording required by 
the final OS1 1.4 standard. The required labels 
are  also cotnmi!rcially awailable as p r ~ s - o n  
I ~ h l s  c ~ i i t l  pre-printed on the A-niil 
polyethylene plastic bags used to dispose of 
.islRst(is-cw tnining waste material. 

Prt?po!.i;!:; dit; Work ,&-ea 
i'rt!p,ir.ition for constructing nrgativc- 

prctssure enc:losurcs should begin with the 
r(:inov,il o f  all mwviihlc objects from the work 
a r w ,  e.g.. desks. chairs. rugs. and light 
fixturcs, t o  ensrire that these objects do not 
I)t.c:oiiic: contiiniinated w-ith asbestos. When 
movable objec!s are contaminated or are 
siispectcd of twin8 contaminated. thcy should 
hc vacuumed with a HEPA vacuum and 
t;leaiii!d with amended water. unless they a r e  
ni.ide of m;iterial that will be damaged by the 
wetting iagtrnt: wiping with plain water is 
recommend in those cases where amended 
water will tlarndge t h e  object. Befort: the 
.istrostos r i ~ r ~ ~ ~ v d  work begins. ohitcts tha! 
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cannot be removed from the work arva 
should \>e covered with a 6-mil-thick 
polyethylene plastic sheeting t h a t  is scwirr ly  
taprd with duct tape or plastic bipe to 
achiese an air-tight seal arollnd t h r  r i l i i w t  

Cmsfrucfing the E~iclnsrrr~ 

When all objects have pithtar Icon  removrd 
from the work area or covered with pliistic. 
all penetrations of the flour. walls. and ceiling 
should be seated with 6-mil polyethylene 
plastic and tape to prevent air!)rime nsbwtris 
from escaping into areas outside the work 
area of from lodging in cracks around the 
prnetrations. Penetrations that require 
sealing a re  typically found around clcctrical 
conduits, telephone wircs. and water  upp ply 
and drain pipes. A single entrance to b~ used 
for access and egress to the work arca should 
be selected. and all other d ~ m - ~  and wlntlnws 
should be sealed with tape or irc covnrcd 
wiih 6-mil pol!.ethylene plastic shreting and 
securely taped. Covering windows and 
unnecessary doors with a layer of 
polyethylene before covering the walls 
provides a second layer of protection and 
saves time in installation because i t  r e d u c ~ s  
the number of edges that must  be cut and 
taped. All other surfaces such a s  support 
columns. ledges. pipes. and other surfaces 
should also be covered with polyethylene 
plastic sheeting and taped before the wnlls 
themselves a re  completelv covered with 
sheeting. 

Next a thin layer of spray adhesice should 
Le sprayed alongahe top of all walls 
surrounding the enclosed work area. closr to 
the wall-ceiling interface. and a layer of 
poiyethylene plastic sheeting should be stuck 
to this adhesive and  taped. The entire inside 
surfaces of all wall areas  a re  covered in this 
manner. and the sheeting over the walls is 
extended across the floor area until it’mects 
in the center of the area. where i t  is taped to 
form a single layer of material encasing the 
entire mom except for the ceiling. A r i a l  
layer of plastic sheeting is then laid m o s s  
the plastic-covered floor area and upihk  
walls to a level of 2 f e e  or sa: this layer 
provides a second protective layer of plastic 
sheeting over the floor. which can then be  

removed and disposed of easily aflcr ttw 
asbestos-containing material that has 
dropped to the floor has  been htigprd i i i i r l  

removed. 

Building f/j!;yiene Facilifim 

Paragraph (1) of the final 6iand;ird 
mandates that employers involved in 
asbestos removal. demolition. or renovation 
operations provide their employees with 
hygiene facilities to be used to decontamin;itr 
asbestos-exposed workers. equipmvnt. itnd 
clothing before such employees l w s e  the 
work area. These decontamination f;ic:ililic-s 
consist of 

(1) A clean change mom’ 
(2) A shower. and 

( 3 )  A n  rquipn~eiit  r o r i n i .  

The Llvan chanpc room is an iirra i n  ~ l i i c  h 
employves rcmow ~ t i r i r  s t rwt  clotht-s H r i i l  

don thcir rc!spirators and tlisposiiblc 
protrctise clothing. The &an room s h o u l d  
have hooks on the wall or tic eqiiipprd svitli 
lockers for the storage of woriiirs’ clothinx 
and personal articles. Ehtra disposiil)lc 
coveralls and towels can also I)P storrtl 111 titi* 
clran change morn. 

I’he shower should be contiguoiis with 1 1 ~ 1 t 1 1  
the clran and dirty change morn ( see  Figiirt. 

F-:i] and should be used by all workers 
Iraving ttic work area. I’he shower should 
also be used to clean asbestos-cont;imin;it(.cl 
eqciipmrnt and rnatrrials. such as thr 
outsides of asbestos waste Jiags and hand 
tools usrd in the removal procrss. 

w l n o 0 w S  *NO ooons 
COVERLO W I T H  PLASTC 

E X H A U S T  

Swrrz: EPA 1%. Asbestos Wasle Management Guiddnrr (EP.4 /530-SW4.S-OK). 

Figure FJ. Cutaway View of Enrlowre and Hygiime Facilities 
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il'hen feasible. the clean chgnge mom. 
shower. and equipment mom should bc 
contiguoub and adjacent to the ncgativr- 
~.ressiire encloaure surroundim the removal 
area. In the overwhelming number of casus. 
h \  piene facilities can be built'mntiplous lo 
the negative-pressure enclosure. In some 
c a d s .  however. hygiene facilities may have 
to he located on another floor of the building 
where removal of asbestos-containinp 
materials is taking piace. In these instances. 
the hygiene facilities can in effect be niade tu 
be contiguous to the work area by 
constructing a polythylene plastic "tunnel" 
from the work area to the hygiene facilities. 

Such a tunnel can be made even in cases 
where the hygiene fwilities are located 
several fluors above or below the work area: 
the tunnel begins with n double flap door 1 1  
the enclosure. extends through the exit from 
the floor. continues down the necessary 
number of flights of stairs and goes through a 
double-flap entrance to the hygiene facilities. 
which have been prepared a s  described 
above. The tunnel is constrllcted of 2-inch bv 
4-inch lumber (*r aluminum struts and 
covered with f -mil-thick potsethylene plasti.: 
sheeting. 

enough space to permit any hygiene facilities 
In the rare instances when there is not 

to be built at the work site. employees should 
be directed to change into a clean disposable 
worksuit immediately after exiting the 
enclosure (without removing their 
respirators) and to proceed immediately to 
the shower. Alternatively, employees could 
be direct4 to vacuum their disposable 
coveralls with R 1-IEPA-filtered vacuum 
before proceeding to' a shower locrited n 
distance from the enctosure. 

The clean mom shower. and equipment 
room must be sealed completely to ensure 
that the sole source of air flow through these 
arem originates from uncontaminated areas 
outside the asbestos removnl. demolition. or 
renovation enclosure. The shower must be 
drained properly after each use to ensure that 
contaminated water is not released to 
uncontaminated areas. If waste water is 
inadvertently released. it should be cleaned 
up a s  soon as  possitrle to prevent any  
asbestos in the water from drying and 
becoming airborne in areas outside the work 
area. 

Establishing R'eq~fi ve Pressure Within fhe 
Eidosure 

After construction of the enclosure in 
completed. a ventilation system(a) should be 
installed to create ei negative pressure within 
the enclosure with respect to the area outside 
the enclosure. Such ventilation systems must 
be equipped with MEPA filters to prevent the 
release of asbestos fibers to the environment 
outside the enclosure and should be operated 
24 hours per day during the entire project 
until the final cleanup is completed end the 
results of final air aamples are received from 
the laboratory. A sufficient amount of air 
should be exhausted to create a pressure of 
-0.02 inches of water within the enclosure 
with respect to the area outside the 
enclosure. 

the HEPA-filtered clean air outside the 
building in which the asbestos removal, 
demolition. or renovation is taking place (see 
Figure F-5). If access to the outside is not 
available. the ventilution system can exhaust 
the HEPA-filtered asbestos-free air to an area 
within the building that i s  as  far away a s  
possible from the pnclosure. Care should be 
takcn to ensure that the clean air is released 
either to an asbestos-free area or in such a 
way as not to disturb any asbestos- 
containing materials. 

These ventilation systems should exhaust 
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Soum: EPA 1985. Cuidnnce for Cuntri)llinx Ashkilos-Containing materials in Buildio-;s (EPA 560/565- 

Figure FJ. Examplea of Negntivs Pressure S:slems. DF. Decontamination Fatilily: ELI. Exhaust Unit: WA. 
Worler Aweso: A. Single-room work aroe w-ith mulliple kndows ;  8. Single-room work erne with single 
window near  enlranw; C. Lave single-morn worh area with windows and auxiliary makeup air s o u r n  

(dotted arrow). Arrows &noto direction of air flow. Circled numbers indicate progression of nmoval 
snquencs. 

a x ) .  

A manometer or  pressure pduge fur 
ieasuring the negative pressure within the 

enclosure should be installed and should bc 
monitored frequently throughout all work 
shifts during which aSbe6lOS removal. 
demolition, or renovation takes place. 
Several types of manometers and pressure 
gauges ere available for this purpose. 

All asbestos removal. renovation. and 
demolition operations should have a program 

for monitoring the concentration of airbiirnc 
asbestos and employee exposures to 
asbestos. Area samples should be collectcd 
inside the enclosure (approximately four 
samples for 5ooo square feet of enclosure 
area) .  At lenst two samples sliould be 
collected outside the work area. one a t  the 
entrance to the clean change room and one at  
the exhnust of the portable ventilation 
systcm. In addition. several breathing zone 

nd;nplcs should be collected from those 
workers who can reasonably be expected to  
hdve the highosi potrntial exposirre to 

Ranioi.irig /!shcslos i\l,xferinis 
Paragraph (?)(6)(ii) requires that enipluyers 

involved in itsbeston removal. demolition. or 
rcnoviition operniions designate a competent 
person to: 

Ashest US. 

(1) Set up the enclosiire: 
(2) Eneurc the integrity of the enclosure: 
(3) Control entry to and exit from the 

(4) Supervise all employee exposurc 

(5) Ensure the use of protcctivo clothing 

(GJ Ensure that employces are triiiiied i i i  thv 

enclosure: 

monitoring required hy this section: 

and equipment; 

use of engineering controls, work practicps. 
and persondl protective equipment: 

the observance of proper decontnrnination 
procedures: and 

(0) Ensure that engineering controls are  
functioning properly. 

The competent person will generally be a 
Certified Industrial Hygienist. a n  industrial 
hygienist with trvining and experience in the 
handling of asbestos. or E person who has 
such training and experience E S  a resub of 
on-the-job training and experience. 

Ensuring the integrity of the enclosure is 
occoniplished by inspecting the enclosure 
before asbestos removal work begins and 
prior to each work shift throughout the entire 
period work is being conducted in the 
enclosure. The inspection should be 
conducted hy locating all areas  where air 
might escape from the enclosure: this is best 
accomplished by running a hand over all 
seams in the plastic enclosure to ensure that 
no  seams arc  ripped and the tape is securely 
in place. 

The competent person should also ensure 
t h a t  all unauthorized personnel d o  not enter 
the enclosure and that ell employees and 
other personnel who enter the enclosure have 
the proper protective clothing and  equipment. 
1 le or  she should also ensure that all 
employees and other personnel who enter the 
enclosure use the hygiene facilities and 
observe the proper decontamination 
proccdures (described below). 

h o p e r  work practices are necessary during 
ilsbestos removal, demolition. and  renovation 
to ensure that the concentration of asbestos 
fibers inside the enclosure remains a s  low as  
possible. One of the most important work 
practices is lo wet the asbestos-containing 
material before it is disturbed. After the 
asbestos-containing material is thoroughly 
wettcd. i t  should be removed by scraping [i(y 
in the case of sprayed-on or troweled-on 
ceilirtg material) or removed by cutting the 
nictul bands or wire mesh that support the 
aslinstos-containing material on boilers or 
pipcs. Any rcsidue that remains on  the 
surface o l  the object from which asbestos is 
being removed should be wire brushed anti 
wet wiped. 

after its removal i s  another work practice 
control that is effective in reducing the 
airtmrne concentration of asbestos within the 

(7) Fasure the use of hygiene facilities end 

Bagging asbestos waste material promptly 
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enclosure. Whenever possibie. the nsbestos 
should be removed and placed directiy into 
bags for disposal rather than dropping the 
material lo the floor and pi<:kinp up all of the 
nlateriiil \\hen !he rernu*,al is coniplelcc. If ii 

significant an iount  of tinie f'1;ipsrs b(!lwt!cn 
the time that thc material is rt:rnnvcd wnd tlie 
time i t  is baggt:d. the ics1)estos matwicil is 
lihrly tu dr) out arid generate fiSbehloS-lddt?n 
dust when i t  is divturlicd by people working 
rv:thin t h e  cnclociire. Any asbcstci9- 

contaminated supplies and equipnirnl that 
cannot be deconlaminfited should le 
disposed of in pre-labelad bags: item* in this 
category include plastic sheeting. disposah!e 
work clothing. respirator certritlgrs. and 
contaniinated wesh wHter. 

methuds of ensuring adequate surveillance of 
the inlegrity of the asbestos removal 
c~ic:losure. Such a checklist is shirwn in Figuris 
F-6. Filling out  the c h t d l i s t  ict the beginning 

of each shift in which asbestos removal is 
being performed will serve to document that 
811 th,: n<y:cssary prcguutions will talt+== 
drrr inp tllc ast les tos  removal 
cliechlist contdins enirics for ensuring that: 

The work &rea enclosure i s  complete: 
The nvgative-pressure system is in 

Necessar!. siet's lahe'' 

The 

A checklist is one of the most effectlye 

nyeralion: 

BILLING CODE 4sio-26-w 
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Asbestos Removal. Renovation. and 
Demolition Checklist 

D a t e :  Locat i o n :  

s u  pe r v i  E O  r P r o j e c t .  # 
Work Area ( s q .  tt.) 

1 .  

I 

I I .  

r I r .  

IV. 

V. 

vrx. 

Work site b a r r i e r  
Floor covered 

Walls covered 
Area ventilation o f €  
A l l  edges s e a l e d  
Penetrations sealed 
Entry curtains 

Negative Air P r e s s u r e  
HEPA Vac Ventilation system 

Constant operation 
Negative p r e s s u r e  achieved 

Signs 
Work area entrance 
Bags labeled 

Work Practices 
Removed miiterial promptly baqged 
Material worked wet 
HEPA VSCUURI used 
No smokiGg 
No eating, drinking 
Work area c l e a n e d  after coiapletion 
Personnejl decontaminated each 

d e pa r <b r e 

Pro t e c t i ve Eq u i pine n t 
Disposable clothinq used one tirrie 
P r o p e r  NIOSH-approved respirators 

Showers 
on site 
Func t i on  i ng 
Soap and towels 
Used by all personnel 

Yes 
- 

-- 

-- 

Figure F - 6 .  Checklist 



167 

Federal Register / Vol. 51, No. 119 1 Friday, June 20, 1986 1 Rules and ReffuIations 22783 

Appropriate work practices are uscd: 
' Necessary protective clothing and 

,Appropriate decontarnina t io11 prcicrd iirt-s 

equipment a re  used; and 

a r e  being followed. 

Cleflnin,i? fhe Work Am0 

material i s  removed and bagged. the entire. 
work area should be cleaned until 11 I S  f r w  of 
all visible asbestos dust All surfaces frnni 
which asbestos has been rerno\eti should t w  
cleaned by wire brushlng t h e  siIrf;irer. I lEl'r\ 
vacuuming these surfaces. and i r i j i i n g  t h r v  
with amended wslpr .  .rhr i n s : t l i ,  of : t i t ,  p I z i % ' ~ ~  

After all of the asbestos-containing 

enclofiiire should be vacuumed with a ffF.PA 
vacuum and wet wiped until there 1s no 
v~s ib te  dust in the enclosure. Particular 
attention should be given to small horizontal 
slirfaces such as pipes. electrical conduhs. 
l i gh ts ,  a n d  support tracks for  drop ceilings. 
All s1lr.h stirfaces should be free of visihle 
d u s t  twfore the final air  samples are 
ClrlltTted. 

iiisidr, t h c  enclosiire afrer the cleanup of thc 
W C I I  L area hds been completed 
..lp:iro.;inialrl?.-ly four area samples should be 
I i i l l i , ~  ! i d  l o r  r<tc:h .500(1 squarr feet of 
( ' 1 1 '  L i i i u i i ~  a w i i  T h P  c:nc!osiirr shoii lJ nut  trr 

Additional sanipling should lw conducted * 

, 

dism,intlcd unless the finel samples show 
nsbestos conrentvations of iem than the final 
standard s acfiun level EPR -commends 
thdl a dedrdnce  level of 0 01 flcc be achieved 
before cleanup IS considered complete. 

A rlearance checklist IS a n  effective 
method o f  ensuring that all surfaces a re  
adequatrlt cleaned and the enclosure IS 
ready l o  b? dismantled Figure F-7 shows a 
c hcrhlist th,~t can be used during the final 
in\peLtinn phdse of asbestos abatement. 
rrrn(i\,i! ur r eno ia t ion  operations 

BILLIHG CODE 4 5 1 0 - 2 6 4  
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F i n a l  Inspection of A s b e s t o s  Removal. Renovation, 
arid ‘Demolition Projects 

Date: 
Project: 
Location: 
Building: 

CHECKLIST: 

Residual dust on :  
a. Floor 
b. Horizontal 

surfaces 
c. Pipes 
d .  Ventilation 

e qu i pnien t 

YIELD NOTES: 

Yes No 

Record a n y  problems encountered 

e .  

f .  
g -  
h . 
i. 

here. 

surf aces 
Pipes 
Ducts 
Register 
Liqhts -- 

No 

Y 

FINAL A I R  SAMPLE RESULTS:- 

- 

Figure F-7. C l e a r a n c e  Checklist 

BILLING COOE 4510-26C 
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1l‘C.l ,fir< .:h q l r  

Wherit.rt*r fv i ts i l i l r .  a n d  regardless of the 
;iIialt~rncrit i i i r thod to  be used (ex., removal. 
eiidostire, usv r i f  glove bags). wet methods 
nccisl tie u s i d  during small-scale. short 
dura t icin mii in trniince and renovii t ion 
act + v i  t ics that iri-. 111 vi! dislurhirig asbestos- 
c.oiitaining rna!rrieils. I l andl inp  aslir!stos 
materials wcI  IS one of the most reliable 
mcthods o f  ensuring thal asbestos fjl icrs d o  
no1 beconic icirborne. and this p r x t i c e  should 
thvrefore tie i iwd whcnrwr  feasible. As 
discussed i n  the Summary and Explanation 
section of thr  preariihlr for p;tr;cpraph 1s). 
Mrthods of Compliance. wr’t methods can be 
i i s f d  i n  thr  great majori ty of workplace 
sitiii4tioiis. Only  in ciises Lvhere SSLWS~OS 
wnrk nius! tw pcrforrnetl (in l ive ekctr icwl 
eqtiipnic.nt. on livr stciini I inrs. or i n  other 
:ireas wtic.re wiitrr u i l l  seriously tl;ini;igc* 
niatrr i i i ls or vqiiipnivnt may dry removal Ire 
pc8rfiirmi.d. Amendrid water or ;incithvr 

iiii i i i r lms spr;<wr t c i  minimize thc: extent ttr 

w h i d i  thr  iisllc.stcts-c:ont~iiiiing m;iterial IS 

( l is t  ti r lwd. 
Astirstcis-cont;iiiiing niiitc.ria\s shr iu ld  tie 

wt.ttrcl Ir(inl the in i t i i i t ion or the ni;ciiitr.nanc I’ 

W C I I I I I R  ;Igi.ni s h t ~ ~ d  br a p p l i d  I I ~  nlr;ins 

or rrnovaticiii operation and wetting ;i;cnls 
should lie used continuiilly throughout t he  
work prr iod lo  ensure that any dry  xshrstos- 
containing miitrrizil exposed i n  the course of 
the work is wet and remains wet unt i l  f c n i t l  

disposal. 

Rr.movo/ of Sfrioli Anroiirit cf Ashr~los- 
Cnrttoiiiin,g Akiclrt.rict!s 

SrveraI methods ci in br used lo remove 
siiiiill amounts of asbrstos-containing 
niateriii ls during small-scale. short-duration 
renovation or maintenance tasks. These 
include the use of p l o w  bags. the removal of 
an entire asbestos-cosvered pipe or structure. 
and the construction of mini-enclosures. The 
procedures that employers must use for each 
of these operations ii they wish to avail 
themselves o r  the final rule’s exemptions are 
clrsrr i twd in the following sections. 

C/o  \’e Buy; 

As dist:ussed in the Summary and 
Explanation section of the preambie for 
paragraph [gll hlethods of Compliance. 
ev idwce  in the record indicate that :he use of 
glove bags to enclose the work area during 
smali-sr.ale. short-duration maintenance or 
renovation activities w i l l  result in emptoyee 
exposures to asbestos that are below the 
final standard’s action level of 0.1 flee. This 
appendix pro\,ides requirements for glove- 
biig pracedures to be followed by employers 
wishing to avai l  themselves of the standard‘s 
exeniplions for each activities. OSHA has 
determined that the use of  these procedures 
will reduct. the 8 hocrr time weighted average 
(TWA] etposures of employees involved i n  
thcse work operations to levels below the 
action level and w i l l  thus provide a degree of 
eniployee proteclion equivalent to that 
provided by compliance wi th  all provisions of 
the final rule. 

Cioi~= Bog fistoii~itioii. Clove bags are 
apprsrximittely *inch-wide times a - i n c h -  
lorig bags fitted with arms through which the 
work can tie performed (see Figure G l ( A ) ) .  
M’hrn properly installed and used. they 
pcrnl i l  workers to remain completely isolated 
from thc asl~estos material removed or 
replaced inside the bag Clove bags can thus 
prtivide a f le\ibik. easily installed. and 
qu ick l j  dismantled temporary small work 
iiwii cmclosure that i s  ideal for small-scale 
asbestos renoration or maintenance jobs. 
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h;: I :" 
C )  

Figure G-1 Diagrams Sho!*ing Proper llsebf Clove BaXs in Small-Srnle. Short-Duration Meintenewe and 
Renovation Operdtions. 

These bags are single use control devices 
that are  disposed of at  tho end of each lob. 
The bags a re  niade of transparent Gmil-thick 
polyethylene plastic with arms of Tyvek 
material [the same material used to niake the 
disposable protective suits used in major 
asbestos removal. renovation. and demolition 
operations and in protective gloves). Clove 
begs are  readily available froni safety supply 
stores or specialty asbestos reinoval supply 
houses. Glove bags come pre-labeled with the 
asbestos warning Idhcl prescribed b y  OSHA 
and EPA for bags used l o  dispose of asbestos 
waste. 

Supplies and materials that are  necessary to 
use glove bags effectively include: 

(1) Tape to seal the glove bag to the area 
from which absbestos i s  to be removed: 

(2) Amended water or other wetting agents: 
'3) An airless sprayer for the appltcation of 

Glove Bog E q ~ i p i ~ i ~ i i t  o r i d  Supidles. 

the wetting agent: 

* hjention of irade names ur con imemdl  products 
does not ransiitutv endoruement ur 
mcornmmdut?on fur UW. 

( 4 )  Bridging encapsulant (a paste-like 
substance for coating asbestos) to seal the 
rough edges of any asbestos-containing 
materials that remain within the glove bag at  
the points uf attachment after the rest of the 
asbestos has be removed; 

(5) 1001s such a s  razor knives. nips, and 
wire brushes (or other tools suitabie for 
cutting wire. etc.): 

(GI A HEPA filter-equipped vacuuni fur 
evai;rrating the glove bag (to minimize the 
relcase of asbestos fibers) during removal of 
the bag from the work area and for cleaning 
any material that may have escaped during 
the installation of the glove bag: and 
(7) IIEPA-equipped dust cartridge 

respirators for use by the employees involved 
in the removal of asbestos with the glove bag. 

Glove flog Work Procttces. The proper use 
of glove bags requires the following steps: 

(1) Clove bags must be installed so thdt 
they completely cover the pipe or other 
structure where asbestos work is to be done. 
Glove bags are  installed by cuttin8 the sides 
of the glove beg to f i t  the size of the pipe from 
which asbestos is to be removed. The glove 

11,ig is attached to th t ,  pipe by foiding the 
open edges together and securely ecaling 
them with tape. All openings in the glove bag 
must he sealed with duct tape or equivalent 
miitiirial. The bottom seam of the glove bag 
must also he waled vvith duct tape or 
equivalent to prevent any leakage from the 
1 1 i q  that may rrsult from a defect in the 
h i t t o m  wain (Figure G l ( B ] ) .  

12) The employee who is performing the 
.isticstos renioval w i t h  the glove bag must 
(Ion it hdlf inask dual-cartridge IIEPA- 
t.quippi:d rpspirator: rcspiraton should he 
worn I iy employees who are in close contact 
I\ ith t h r  gli)vu bag and who may thus be 
w p i i s i x l  .is a result (if  small gaps in the 
wiinis of t h g s  h g  or h o b s  punched through 
thc l i i ig  h y  ;I rami k n i f e  or i i  piece of wire 
incish. 

i I )  The i . ~ ~ n : i i \ r d  dsbrs tos  rna:erial from t h e  
] ) I ~ I '  o r  othrr surface t h d t  has fallen into the 
i-nciosrd Iidg must he !horouqhly wrtted with 
ii wf!tling agent  [dppiied with an airless 
spl-rlyi'r through [tic pre-cut port provided in 
niost gloves I J A ~ S  or applied through a small 
holr ciit in thc bag] (Figure G I [ C ) ) .  

( 4 )  Onc:c t h r  asbestos material has been 
thoroii~IiIy wrtted. i t  can be removed from 
I I I P  pip?. 1)i~arn or other surface. The choice of 
1nii)I 1 0  u h c  to rrmove the asbestos-containing 
rndterirll diBprnds on the type of material to 
he reniowd. Asbestos-containing materials 
dre genernllv covered with painted canvas 
and/or  wirc mesh. Pdintcd canvas can be cut 
with a razor knife and peeled away from the 
aslestos-r.ont:iining material underneath. 
Once the canvas has been peeled away. the 
asllcstos-containing material underneath may 
!)e dry. in which cuse i t  should be re-sprayed 
with a wettin,o agent to ensure that i t  

generdtes ds little du.; as possible when 
removed. If the asbestos-containing material 
ih covered with wire mesh. the mesh should 
be cut with nips. tin snips. or other 
iippropriate tool and removed. 

A wetting agent must then be used to sprdy 
any layer of dry material that is exposed 
Iicneath th i ,  mesh. the surface of the stripped 
underlying striicture. and the inside of the 
Xlnve hag. 

( 5 )  After reinoviil of the layer of asbestos- 
contitining material. the pipe a r  surface from 
which asbestos has been removed must be 
thoroughly cleaned with a wire brush and 
wet wiped with a rvrrting agent until no 
traces or thi: iisbcstos containing mrlterial can 
he seen. 

(6) Any dsbestus contdining insuldtirin 
edges lhat have been exposed as  a resuit of 
the removal or maintenance sctivity must  bc 
encapsiil;itt:d with bridging encapsulant to 
ensure that the edges do not release asI>cstos 
fibers to the atmosphere aftcr the glove bag 
has been removed. 

(7) When the asbestos removal and 
c:ncdpsulation ha \e  been completed. a 
v,icuum hose from a I-IEPA filtered vacuuni 
must be inserted into the glove bag through 
the port to remove any air in t h e  bag that 
may contain asbestos fibers. When the air 
has been removed from the bag. \he bag 
should Ix squeezed tightly ( a s  close lo the 
top a s  possible). twisted. and sealed with 
tape. to keep the asbestos materials safely in 
the bottom of the bag. Tne IiEPA vacuum can 
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Fixun G-2 Schematic of hiini-ent.losun 

Blini- Enclosures 
In some instances. such as rcn io \d  o f  

asbestos from a small ventiliition systcm or 
from a short length of duct. a &)ve I I ~  m i , ,  

not be either large enough or of thc proper 
shape to encloae the work area. I n  suLh 
casen a mini-enclosure can be built an,und 
the area where small-scale. short-duriiticiii 
nsliestos maintenance or renovation work is 
IC, lie performed (Figure C Z ) .  Suc.h ;in 

tinclosure should be construc:ted of &mil- 
thick polyethylene plastic sheeting and can 
be sm.rll enough tu wstrict entry to the 
A S ~ J ~ S ~ O S  work urea to one worker. 

in a srnali utility closet when asbcstos- 
contidining duct covering is to be rwnovrd. 
l ' h i :  rnclosure is constructed by: 

( I )  Affixing plastic s h c e t i w  to the w ~ l l s  
w ~ t h  spray adhesive and tape; 

f o r  e iample .  a mini-endosure can be built 

...~ ~~~ . 

I:) (;t>\vring tht, fl{Jor with  pI.:stic ~ n i l  

sr,aiing thc. pi;t!,tir rnicr ing th<, t l c i i i r  I o  t l , , c .  
~ ! , I S I I C  (111 the mll ! iS .  

(:i) Sr;ilinR an) penetrations sur.1) i t s  1Jiili.s 
o r  +4rctrir:al conduits with tapr. and 

( 4 )  Constructing a small change r o ( i i t i  

I:ip~iroxrniatt4y 3 feet sqiiare) mHdc of +mil 
thick polyethylene plasiic supported b y  2. 
inch b y  4-inch lumber [the plastic should I ) # ,  
;ilt<cc.ht*d t u  the lumber supports with st.ip1t.s 
or spray adhesive and tap(#). 

The change room shoiild be c:ciotigoocis t c t  

t h  n i in i  c*nciosurr. and is necessary ra aI10w 
thc. wnrker to vacuum off his protpctivp 
covcir; i l ls  and rcrnove them before leaving tliv 
work area. While inside the enclosure. t h c  
worker should wear Tyvek' disposablr 
ccivwiills and use the appropriate I1EPA 
filterid dual cartriGige respiratory pmtc:c:titrn. 

The advantagcs of mini-enclosures ;ire that 
thry limit the spread of asbestos 
cont:imination. reduce the potential exposure 
of 1)yst;inclers and other workers who may lw 
working in adjaccnl area9. and are quick anti 
easy t o  instail The disadvantage of mini- 
enciowres io that they may be too small In 
contain the equipment necessary to create a 
n t * q . i t t r ~  pressure within the enclosure: 
howrver. the double layer of plastic sheeting 
will w r v e  to restrict the release uf asbestos 
fihers to thv  area outside the enclostrre. 

f f ~ i n r i t . ( 7 l  of Entire Stroclures 

When pipes a re  insulated with asbestos- 
containinr: matcnals. removal of the entirv 
pipe may be more protective. easier. and 
more cost-effrctive than stripping the 
ashestos insulation from the pipe. Before 
such a pipe is cut. the asbestoscontaining 
irisul;ilion must bc wrapped with &mil 
polyethylene plastic and securely sealed with 
duct 1;rpr or equiva'lent. This plastic covering 
will prr:vrnt ashestos fibers from becoming 
airLiorne a s  a result of the vibration creatrti 
by the power s i i w s  used to cut the pipe. if  
posi l i le .  t h e  pipcs should be cut R I  iocnlions 
thirl i i r r  not irisuidtcd to avoid disturbing the 
a s h * s t o s .  If a pipe is cnmplet(:ly insulated 
with nslic.sros.c[,;itaining matcrials. sninll 
scc:tions should be stripped using thc g1ov.c:- 

is cut at thr stripped sectinns. 

Errchiiw 

;isbristos-cont;linin~ material from 8n area 
dt!pcnds on the building owner's preference. 
Le.. for rc!moval o r  containment. Owners 
connitler such fac!ots 8 s  cost effectrveness. 
the pliysical confi~uretion of the work area. 
and the amount of traffic in the area when 
determining which abatement method to use. 

lf the owner chooses to enclose the 
structure rather than to remove the asbestos- 
containing material insulating i t .  a solid 
structure (;iirtight walls and ceilings) must I r  
built amund the asbestos cavered pipe or  
structure IO prevent the release of asbestos- 
containing matcrials into the area beyond the 
enclristrre and to prevent disturbing these 

nirfhod described abnve before the pipe 

I h e  decision to enclose rather than rt:move 
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Iv.  Disposal Procedures and Cleanup 

A. Wastes that are peneratvd by procrs*f-c 
where asbeslos. tremolite. hnthoph!-liire. and 
actinolite is present include: 

I. ~ n l p t y  asbestos. t-ernoiite. aii l ! i i lph? 11i:-. 
and actinolite shipping ~ ~ n ~ a i r i e r >  

2. Process wastcs su1.h 'is c ~ : ~ l I t i i p .  
trimmings. O r  rrject n!aic!nais. 

3. I-fousekerping waste from ~ i r w p i n g  (11 

vaciiuminx. 
Q. Asbestos fireproof!ne o r  irisiiI:~tiri~ 

matt:riaI that is removcd from bui ld in~s .  
5. Asbestos-cont;,ining tbuildiiiy produ( . t+  

remuted during bui!tl~~iy rc!nrn;itinn c i i  
dem 01 i t  i  on. 

6.  Contamiiiated disposable prtitt,i.livt. 
clot h : q .  

B. Empty shipping bops can br fla:tenud 
urider exhdusl hoods and packed into a i r t igh t  
containers for disposal. Empty shipping 
d a m s  are  difficult to c h i n  dnd should be 
sealed. 

C. Vacuum logs or dispondbk paper f i l t e rs  
should nct he cleaned. but should Iw spraytd 
with a fine water mist and placed intu d 

labelrd waste container. 
D. Process waste and housekcrping waste 

should be wetted with water or a mixture of 
water and surfactant prior to packaging in 
disposable containers. 

E. Asbestos-containing material that is 
removed from buildings mu31 bP disposed of 
in leak-tight 6-mil thick plastic bags. plastic- 
l!ni!d cardboard containers. or plastic-lirxd 
metal containers. These wastes. which are 
remwed while wet. ahould be sealed in 
containers before they dry out to minimize 
the release of asbestos. tremolite. 
anthophyllite- and actinolite fibers during 
nandlinp. 

V. Access to Information 

A. Each year. your employer is required to 
inform sou  of the information contained in 
this standard and appendices for asbestos. In  
addition. your  employer must  tnstluct you in 
the proper work practices for hiindling 
asbestos-containing materials. and the 
correct use of protective equipment. 

B. f o u r  employer is required to determine 
whether you are  being exposed to asbestos. 
You or your representative has the right to 
ubserve employee measurements and to 
record t h p  wsults obtained. Your employer is 
required t o  inform you of your exposure. and.  
i f  you a re  esposcd above the permissible 
limit. he c r  she is requ .red to inform you of 
the actions that are biing takrn 10 reduce 
your exposure to within thc. pcrmissihle limit. 

c. Your  employer i s  requircd 10 kctcp 
records of your exposures and medical 
exarnirx-tions. These exposure recor(js m,isl 
be kept for at least thirty ( 3 0 )  VearS hfedlcal 
records must hr kept h r  the &rm-j of your 
employment plus tilirtv (301 years.  

D. Your employer 1s reqiiirrd t~ rr:lpase 
your exposure and mrdlcal ri:I:vrds to your 

your written requ+:st 
or desiynatcd rcprrsent . , t l i  tlpr,n 

I lo ~192B.S8--hhdical  
s w s ~ ~ ~  Guidelines fur A & e s i ~ ~ s .  
T-bis, Antbopbyihe. and Actinolite. 

H*o-Maod.W 
1. Route of 

inhalatian (nee"'on 

Ii Tr,xlcolopy 
(;l,ni<-al evidrnct. 01 thP RdvPrw- r f l l . c tq  

,+ \ s( N: i ,i t rd w i  I h e x  pn s LI rc! to d s IJI, S t ! 1 s 
t r ~ ! i i i ! i l ~ f r  anthophyllitc:. and actinnli!r. i s  

present in the form of sevr-rnl w ~ t * l I - c m d ~ : ~ l ~ i l  
cpidvniinlogical studittn of wxi ipa t iona l lv  
c \ l i t ~ s p d  workers. fnmilv rnntsc tn of w n r i r r . ;  
; , ! I d  pt'rwn'i ln<ny( near I ( S ~ ) P G ~ O S .  trenwll:r 
,Ititholrhvllite. and actiniilitr mines Th(.qr 
s!!iciii:s hare  shown a definite nsswidtiori 
IJPIW~ rn  r'xposurc. to aslwsti is.  tiemnlite. 
iinthophvi!ite. and actinci!iIP and tin 
in( : r i . , iwd incidence of lung (anrer .  lrli*ur:il 
and  pc~ritoneal mesotheliom;i. gasrrointrsliii;sl 
i,tlii[:cr, and asbestcrsis. The liittcr IS a 
dis.cl)iing hhrotic lung discase that is < i i u w i l  

orily hy exposure to asbestos Expmurc* t t i  

; isbt~st~rs .  tremolite. anthophj Ilitr. and 
ar:tcriolite has also been associatrtl \v!th ail 

increased incidence of esophageal. kidnt.1. 
laryr.ge;ll. pharyngeal  and buccal cavit: 
c.,cnccrs. As with other known chronic 
occupational diseases. disease HssociatvJ 
with ast)estos. tremolite. anthophyllitc. a n d  
actinolite generally appears a h i t  20 gvars  
fullowing the f i r s t  occurrence of uxposurc: 
l 'hcre  a re  no known acute effects itssocialed 
with exposure to asbestos. tremolite. 
irnthophyllite. and actinolite. 

Epidemiological studies indicate that (hi. 
risk of lung cancer among exposed worhttrs 
who smoke cigarettes is greatly increased 
over the risk of lung cancer among non- 
exposed smokers or exposed nonsmokers 
These studies suggest that cr!ssation of 
smoking will reduce the risk of lung canwr  
for a person exposed to asbestos. tremolilc. 
anthophyllite. and actinolite but will not 
reduce i t  to the same level of risk as that 
existing for an exposed worker who has 
never smoked. 

111. Signs and Symptoms of Exposurc!-Rt,;,ili,tf 
Disease 

The signs and symptoms of lung c t i i iwr  o r  
gastrointestinal cancer induced by t:~pcisi::c. 
to astwstos. tremolite. anthophyllite. i*r:d 

actinolite are not unique, except that a r.ticst 
X-ray of an exposed patient with lung e;,in(.~~r 
may show pleural plaques. pleural 
calcification. or pleural fibrosis. Symptcriiis 
characteristic of mesotheliomic inclutlt: 
shortness of breath, pain in the walls trf tht  
chest, or abdominal pain. Mcsothc*liom;i liiis 
e much longer latency period compared wiih 
lung cancer (40 vears versus 15-29 years), 
arid mesothelioma is therefore more likely to 
be found umong workers who wrre  first 
e x p o s d  to asbestos at an early iigc. 
Mesothelioma is always fatal. 

Asbestosis is pulmonary lilirosis caitsc:tl lis 
the accumulation uf asljcstos fibers in tht: 
lungs.  Symptonis include shortness of Irrv;:th, 
coughing. fatigue. and viigue feelings of 
sickness. When the fibrosis worsens. 
shortnrss of breath occurs even at  rest. 'rlit. 
diagnosis of esbestrisis is based on a history 
of exposure to asbestos. the presence of 
ctiaracteristics radiologic changes. end- 

fl';iturc:s of fibrostng lung disease. Pleural 
R h J C t s  and thickening are  observed on x- 
'+s taken during the early stagrs of the 
t ' isr ' ;~z* ' .  ABllrslosis is often progressive 
disr;:rt even in  the absence of con[inued 
''*PL)~I'rI~. alihOugh this appears to be a highly 

crackles (rales). and other clinical 

r I  I u ~ l ~ w J  i.h.i-wctvris:ic In scvsrp ci iws 
I I I .  ,'h TT..~\ tw c:il;+<.d h y  r rsp i re lory  or 

4 : , : .  I I  fd1li:r' 

I ,  1' r \ lwsurc t o  ai twstr ,~.  
t r c  ./ , t ! i t t , ,  ' + r i t i i u ; * I i j  llitr. arid : ic l inol i tr  hits  

":, n I t'! r, t i i  -1% t lmd. R A  s t rot n t e s I inn I 
1 .1  . r r i t i  .t s t , r \ l < , s i s  amui iy  oc.cupit tiorin I I! 
w!I wcirk~ , i>  A d q i i a t e  screeninr! lest> 

! ; I : * &  t o  Increased risk of lung 

t i ,  , i . ~ * i ~ r m ~ i i i -  ; I I I  i m p i q e e ' s  potential ffir 
<i,,vi,!iq>;ng sei IOUB ciirunic uiseases. such a5 

CrG:ni t ' \ps i i ru  to asbestos. 

' t * \ i \ l .  iit>\\ever, some tests. 
:I! i.hi.*.t X,rays  and pulmonary 

f i . r i t  ! I O ; I  tt.sts. n?,<! indic;ite that  an eniplo>c*t* 
b : d <  I I ~ Y ~ ~ I  ovcr ;~ \ l i~ rwd to asbestos. Ircmolitr. 
ani!,~q~l-.-vlli!r~ ,~nd actinolite. increa?iing his c r i  

tivr r , \ k  of tit:t(-Il.p~n;d exposure related 
c !iri~:ri(. c l i w # i w s  I t  19 important for the 
piiy\  c:i.in to tli.c:<>me familiar with the 

conditions in which occupational 
to nsbr S I O S .  trcmi>l~:e. 

l l i f i s .  ,lnd actinolitc I S  l i k u l y  to ticcur. 
7 his is pir!icuh:ly important in evaluatiiig 
nirdiiiil ,ind ivurk Iiistorirs dnd in conductinp 
physical t ' r ; i r r ,na  t1oris. W h e n  an active 
e:iiployrc* hi3s l:i,rii identified a s  having been 
oti:iuxpiist:d t r i  ;xhl>c.jtos. treninlik. 
i tn thophyl l i : r~  nnlf actinolite. measures tiikrrn 
liy the  c:rnplc~>c?r io eliminatr or mitigate 
f v r t h i b r  rtposiirr. should also lower the risk of 
scrwus Iniig-term consequences. 

'I'hc: cnip1oyt:r is requited to institute H 

rnr!ilic;il survt~!l! ; in~e program for all 
r i m p l r ~ ! i ~ r s  ~ v h o  itre or will be exposed to  
i i s \ i r S t i i 4 .  twninlitr. anthophxllite. and 
;ir:;:iolitr ; i t  o r  n h c e  thc action level (0.1 
f : l u > r  1,t.r w ~ i i [ :  rvnlinietcr of ;tirj for 30 or 
n:i8rr. d , ~ y s  pcr ! t i i r  and for all  employees 
r\ t i i r  air t '  ; I ss i y i i r c l  to wt:tir a nrgative-pressure 
r t~s ; :~r . i !~r .  All rrianiinntions and procediires 
n i l i t  l i r s  pcarforn;i!d by or under the 

r i i s i o n  of 'I Iiwns(:d physici;in. a t  i( 
r i ~ , ~ \ i , ~ , ~ l ) l c  time snd plac:e. and at no C O H ~  to 

: l I ! ! i o q l i  Iiroad latitude is given to the 
phy>i:.i;ln rn Ilrcscribing sprcific tests to be 
inr Iridrd in  thr medical surveillance proprnni. 
US1 i:l rc:quires inclusion of the following 
1:1i iiients in the routine examination: 

cmpt: : is is clirccted to syniptonis of the 
I r'~-i~ir.iti,ry system. cartlioriiscular system. 
; i n t i  digr.st ive trdct 

( 1 1 )  Completion of the respiratory disease 
qiiwtionniiire contained in Appendix n. 

( i i i )  A phyqiciil esamin;ction including ic 
c:hi,st rnisntgrnopratn and pulmonary function 
t t*st that inc1udr.s measurement of the 
rnipliiyre's forced vilal capacity (FVC] ;rnd 
forcrtl expiriitory volume at one second 
(VEV,]. 

exanlining physician deems by sound 
medical practice to be necessary. 

prcscritwd tests dc i l ihbk  at  least annually to 

thl ,  t~l!lplo~~l!c. 

111  Xlidical and work hislorips with spcciel 

[ i v )  Any l a h r d t o r y  or other test that the 

The ernplo!cr i s  required to make the 

plo) ees covrred: more often than 
i f  recommended by the examining 

physici,in; and upon termin;itron of 
cnip.o}ment. 
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The employer is required to provide the 
physician with the following information: A 
copy of this standard and tlppcndiceu: a 
description of the employee's duties as thcy 
relate to asbestos exposure; the employee's 
representative level of exposure to asbestos. 
tremolite. anthophyllite. and actinolite: a 
description of any personal protective and  
respirtltory equipment used; and information 
from previous medical exaniinationi of the 
affected employee that is not otherwise 
available to the physician. Making this 
information available to the physician will 
aid in the evHluntion of thc em[,lo\oe's health 

in rehition io assigned duties and fitness to 
weur personal protective equipmont. i f  
required. 

The employer is required to obtaln a 
written opinion from the examining physician 
contnining the result8 of the rnedlccil 
exarninetiun; the physician's opinion as to 
whether the employw h a s  any detected 
medical conditions that would place the 
employee at a n  incmased risk of exposure- 
related disease: any  recommended 
limitations on the employee or on the use of 
personal protective equipment: and a 
statcmcnt that the employee has I)ct!n 

inloriried by the physician of the results of 
the medical examinetion and of any medical 
conditions related to asbestos, tremolite. 
anthophyllite. and actinolite exposure that 
require further explanation or treatment. This 
writtcn opinion must not reveal specific 
findings nr diagnoses unreleted io exposure 
to asbestos. tremolite, anthophyllite. und 
actinolite. and a copy of the opinion mist  he 
provided to the affected employee. 

[FR Doc. 86-13674 Filed 6-17-88; lm pm] 

l lLLlHO C O M  4510-X+M 



175 

ORNL/TM-10745 
DOE /HWP- 5 5 

INTERNAL DISTRIBUTION 

1. 
2. 
3. 
4.  
5. 
6 .  
7 .  

8-1 2 
13. 
14. 
15. 

16-20. 

B. A. Berven 
R. J. Borkowski 
A. G. Crof f 
L. D. Eyman 
P. J. Franco  
R. B. Gammage 
R. K. Genung 
S .  M. Gibson 
J. M. Kraemer 
J. R. Merriman 
C. P. McGinnis 
R. B. Ogle 

21. 
22. 
23. 
24 
25. 

26-30. 
31. 
32. 
33. 
34. 
35. 

B. D. P a t t o n  
A. Pore11 
M. B. S e a r s  
M. G. S t e w a r t  
V. C. A. Vaughen 
HAZWRAP L i b r a r y  
Labora tory  Records Department 
Labora tory  Records ORNL-RC 
Document Reference  S e c t i o n  
C e n t r a l  Research L i b r a r y  
O W L  P a t e n t  S e c t i o n  

EXTERNAL DISTRIBUTION 

36-45. Behram S h r o f f ,  C i v i l  Engineer ing  Squadron, B u i l d i n g  11, Area C ,  
Wright -Pa t te rson  AFB, OH 45433 

46. T. A. Burke, 620 South 2 6 t h  S t r e e t ,  P h i l a d e l p h i a ,  PA 19146 

47. M. J. C a r r i c a t o ,  OASD/MINL (I-EP),  Room 313833, Pentagon,  
Washington, D.C. 20301-4000 

48. C. H. George, U.S. Department of  Energy, Hazardous Waste and 
Remedial  Act ions  D i v i s i o n ,  O f f i c e  of Defense Waste and 
T r a n s p o r t a t i o n  Management, DP-124 (GTN), Room 1921, 19901 
Germantown Road, Germantown, MD 20545 

49. G. S. G o l d s t e i n ,  Ar thur  D. L i t t l e ,  I n c . ,  Acron P a r k ,  Cambridge, 
MA 02140-2390 

50. P. Lamoreaux, Environmental  I n s t i t u t e  f o r  Waste Management 
S t u d i e s ,  P o s t  O f f i c e  Box 2310, Tusca loosa ,  AL 35403 

51. J. Lehr ,  U.S. Department of Energy, UP-123 ( G T N ) ,  Washington, 
DOC. 20545 

52. M. L. M u l l i n s ,  Monanto Company, 1101 1 7 t h  S t r e e t ,  N.W., 
Washington, D.C. 20036 

53. F. P a r k e r ,  School  of Environmental  Engineer ing ,  V a n d e r b i l t  
U n i v e r s i t y ,  P o s t  O f f i c e  Box 1596, S t a t i o n  B ,  N a s h v i l l e ,  TN 37235 

54. G. Paulson ,  The C e n t e r  for Hazardous Waste Management, 10 
West 3 5 t h  S t r e e t ,  Chicago, IL 60616 



176 

55. S. Ragone, O f f i c e  of Hazardous Waste Hydrology, 410 Nat iona l  
C e n t e r ,  U.S. Geologica l  Survey,  Reston,  VA 22092 

56. R. E. Sanderson,  O f f i c e  of F e d e r a l  A c t i v i t i e s ,  U.S. Environmental  
P r o t e c t i o n  Agency, U . S .  EPA (A-104), Washington, D.C. 20460 

57. B. Suz i  Ruhl ,  Legal  Environmental  A s s i s t a n c e  Foundat ion,  203 
North Gadsden S t ree t ,  S u i t e  7 ,  T a l l a h a s s e e ,  FL 32301 

58. Jack  T i f f a n y ,  Area B ,  B u i l d i n g  1 2 5 ,  AFIT/RMF, WPAFB, Dayton, 
OH 45432 

59. O f f i c e  of A s s i s t a n t  Manager f o r  Energy Research and Development, 
U.S. Department of Energy, Oak Ridge O p e r a t i o n s  O f f i c e ,  P o s t  
O f f i c e  Box E ,  Oak Ridge, TN 37831 

60-69. O f f i c e  of S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n ,  U.S. Department 
of Energy,  P o s t  O f f i c e  Box 62,  Oak Ridge, TN 37831 


