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To:

From:

Members o f  Shipyard Manual Committee 

Duncan A. Holaday and W i l l i a m  B. R e i t z e

i r i \
Enclosed is a r e v is e d  rough d r a f t  o f  the proposed sh ipyard manual'— J~ 
which in cor po ra tes  suggest ions and comments sent  in by the commit­
tee  members.'  We wish to express our  thanks f o r  your review o f  the  
o r i g i n a l  m a t e r i a l  and the suggest ions which you made. P er son a l l y ,  
l consider  t h i s  d r a f t  to be a c o n s i d e r a b le  improvement over  the  

•* o r i g  ina 1 vers ion.  '•

Copies o f  the f i g u r é s  a r e  not  enclosed because our  Xerox machine 
w i l l  not  reproduce g lossy photographs.  However,  the  l i s t  o f  cap­
t io ns  w i l l  g i v e  you a t  l e a s t  some clues concerning the f i g u r e s ,  i f  - 
you have a d d i t i o n a l  m a t e r i a l ,  such as photographs,  sketches o r  sug­
gest ions  f o r  f i g u r e s  which would improve t h i s  document,  p lease  l e t  
us have i t .  ‘ "

You w i l l  note t h a t  the se c t i on  on v e n t i l a t i o n  is s t i l l  b lank .  We 
have read the m a t e r i a l  in the pamphlet  su pp l ied  by Bethlehem but  
would a p p r e c i a t e  any a d d i t i o n a l  thoughts on how to use mechanical  
v e n t i l a t i o n  to c o n t r o l  dust  aboard sh ip .  .

We would a p p r e c i a t e  i t  i f  you could review t h i s  document and l e t  us 
have your comments by August 15. As you p r obab ly  know, an i n t e r n a ­
t i o n a l  symposium on s a f e t y  and h e a l t h  in s h i p b u i l d i n g  is b e in g -h e ld  
in H e ls in k i  August  30-Scptember  1, 1971- We w i l l  be l i s t e n i n g  a v i d ­
ly  f o r  any h e l p f u l  thoughts t h a t  a r e  presented a t  the conference  
and i t  would be h e l p f u l  i f  we had your op in ions o f  the manual to 
compare w i t h  what o t he rs  p r es en t .

DAH: 1 kh 
Enc 1.
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1 . 1 n t r o d u c t  i on

Much o f  the equipment i n s t a l l e d  in ships r eq u i r e s  

thermal i n s u l a t i o n .  Because o f  i t s  d e s i r a b l e  and,  in some 

cases.,,; i n d is p e n s a b le ,  p r o p e r t i e s ,  asbestos is w id e ly  used 

as a component o f  i n s u l a t i n g  m a t e r i a l s .  App ly i ng ,  remov­

ing o r  hand l ing  i n s u l a t i o n  can produce a i r b o r n e  dust which 

contaminates  the workroom a i r .  I n h a l a t i o n  o f  asbestos f i ­

bers can cause ser ious  i n j u r y  to those exposed.  Many 

. s tud ies ’ have found t h a t  cases o f  a s b e s t o s i s ,  lung cancer  

and p l e u r a l  and p e r i t o n e a l  mesothel ioma have occur red f o l ­

lowing exposure to a i r b o r n e  asbestos f i b e r s . .  .

Cases o f  asbestos d iseases have been reported in men 

who a r e  not  u s u a l l y  cons idered to be asbestos workers.  P ipe ­

f i t t e r s ,  s t e a m f i t t e r s  and welders and shot  b l a s t e r s ,  f o r  ex­

' ample,  may remove i n s u l a t i o n  in the course o f  t h e i r  work.  

Members o f  these a n d ' o t h e r  t rades  f r e q u e n t l y  work in the areas  

where i n s u l a t i o n  is being a p p l i e d  o r  removed and thus a r e  

p o t e n t i a l l y  exposed to a i r b o r n e  asbestos dust .

Dusts o t h e r  than asbes tos ,  such as some forms o f  d i a -  

tomaceous e a r t h ,  may a l s o  be im po r ta n t .  However,  less is 

known o f  the  hazard  which might  be c r e a t e d  by such exposures  

as occur  in sh ipy ar d  work.  The general  goal  in a l l  i n s u l a ­

t i o n  work should be to m a i n t a i n  a c lean  envi ronment .
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Al though areas o f  r e s p o n s i b i l i t i e s  w i l l  d i f f e r  from 

yard to ya rd ,  one r es p o n s ib le  person,  perhaps the i n d u s t r i a l  

h y g i e n i s t  o r  the  s a f e t y  o f f i c e r ,  should  meet w i t h  the  j o b  

su p e r in te n d e n t  and the j o b  f o r e m a n t o  survey the j o b  be for e  

any work is s t a r t e d .  The o b j e c t  o f  t h i s  survey would be 

to de termine  what dust  problems might  be c r e a t e d  and the  

areas  where they w i l l  be. Th is  commit tee should then 

recommend procedures to reduce dust  exposures dur ing the  

complet ion o f  the  j o b .  The commit tee r e p o r t  should be 

•made a v a i l a b l e  to the  cost  e s t i m a t o r s  as we l l  as those con­

cerned f o r  the  d a y - t o - d a y  work schedule .  Controls  w i l l  

i nc rease  costs  and c o n t r a c t o r s  should be aware o f  the p r o ­

cedures which they  w i l l  be r e q u i r e d  to f o l l o w .

• Opera t ions  which gene r a t e  l a r go  amounts o f  dust  inc lude

! .  Hi p-on t o l ‘ o I d i lu.u !.1 1 i 011 *

2.  M ix ing  asbestos m o r ta r

3 .  Cu t t in g  i n s u l a t i o n  m a t e r i a l  e i t h e r  on s i t e  or

- in. f a b r i c a t i o n  shops *

B locking o r  hammering on b lock  o r  p i p e  cover ing  

to s e a t  m a t e r i a l

• 5 .  Warehousing and s t o r age  o f  m a t e r i a l  *

6.  Clean-up and waste h a nd l in g .

P a r t i c u l a r  e f f o r t s  should be made to cont ro l  dust  d i s ­

pers ion  dur ing  these  o p e r a t i o n s  both to reduce peak exposures  

and to p r e v e n t  general  con t am in a t i on  o f  th e  atmosphere o f  

the work a r e a .  '
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The f o l l o w i n g  se c t i o ns  o f  t h i s  manual d i s c u s s ' i n  de­

t a i l  procedures which have been found us e fu l  in reducing  

a tmospher ic  con ta mina t ion  by i n s u l a t i o n  dusts .  These p r o ­

cedures have been assembled from research o f  our  Labora to ry  

and from se ve ra l  o t h e r  sources,  w i t h  ma jor  c o n t r i b u t i o n s
«

made by the  programs developed a t  the  Puget Sound and Long 

Beach Naval Shipyards .

\ * *

I I . Control  o f  Asb es to s - Co nt a in in q  Dusts by Use o f  S u b s t i t u t e  

M a t e r i a 1s •

S u b s t i t u t i o n  o f  m a t e r i a l s  c o n t a i n i n g  reduced p r op or t io ns  

o f  asbestos o r  no asbestos a t  a l l ,  is becoming more common in 

ship c o n s t r u c t i o n .  Before  a m a t e r i a l  is s u b s t i t u t e d  f o r  a s ­

bestos,  c e r t a i n  p o i n t s  must be c a r e f u l l y  cons idered .  From a 

h e a l t h  p o i n t  o f  v ie w ,  one must guard a g a i n s t  t h a t  which has 

happene*d in o t h e r  envi ronmenta l  s i t u a t i o n s  - -  where in the  

d e s i r e  to m in im iz e  use o f  a substance w i t h  some known hazard ,  

.'ni mi t It 'd subs t.'iiiov h.is burn subs t. i Ut Led which l a t e r  turns  

out  lu hr ul  the <>l‘ Iui / . i I’d. .

A second c o n s i d e r a t i o n  must be: w i l l  the  new m a t e r i a l  

meet en g i n e e r in g  s p e c i f i c a t i o n s  and w i l l  I t  per form ade­

q u a t e l y  under  c o n d i t io n s  o f  use.

M a t e r i a l s  c o n t a i n i n g  reduced amounts o f  asbestos have 

been used in the  f o l l o w i n g  a p p l i c a t i o n s :
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A . F i b e r  g loss f o r  b l a n k e t  and pad f i l l i n g

Amosi te  b l a n k e t  covered w i t h  asbestos c l o t h  

1 c a standard mat'&rial for making vaivo and flange 
pads.  S u b s t i t u t i o n  o f  the  p r op er  g r a d e . o f  f i b e r  g lass  

as a pad f i l l e r  not  o n ly  reduces asbestos dust  dur ing  

f a b r i c a t i o n  and i n s t a l l a t i o n  but  a l s o  tends to lessen  

th e  problems dur ing subsequent  " r i p - o u t " .  Asbestos  

c l o t h  which has been t r e a t e d  w i t h  a dust  suppressant  

is  a v a i l a b l e  and i t s  use should a l s o  be encouraged.

B . P i j > < \ » v i ' _ r i i u j  i u k I J ' j I / h  k_ w  i j J i _ j y y  l u r e d . p . s b f v . J o i ;

Ulll  I (Mil

• Over the years the manu fac tur c r s  o f  ca lc ium

s i l i c a t e  m a t e r i a l s  have been s t e a d i l y  reducing the p e r ­

centage  o f  asbestos f i b e r  in t h e i r  m a t e r i a l .  Ser ious  

c o n s i d e r a t i o n  should be g iven to those products con­

t a i n i n g  lower  amounts o f  asbestos f i b e r .  Several  

B r i t i s h  f i rm s  have in t roduced  a s b e s t o s - f r e e  ca lc ium  

s i l i c a t e  b lock  and p i pe  c o v e r in g .  To da t e ,  however,  

t h i s  m a t e r i a ]  has not  been a d e q u a te ly  ev a l u a t e d  in the  

U n i t ed  S t a t e s  to de te rmine  how i t  w i l l  perform in use.

i l l .  Reduct ion o f  Dust by Changes in Wor.k Methods

In many o p e r a t i o n s ,  changes in work p r a c t i c e s  w i l l  r e ­

duce dust  d i s p e r s i o n  ve ry  s i g n i f i c a n t l y .  A l l  o f  the pro -
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cedures d iscussed in t h i s  se c t i o n  have been u t i l i z e d ' a n d  .
i ,

found to be e f f e c t i v e .

A, Mix ing Asbestos Mor ta r

■ Th is  o p e r a t i o n  has u s u a l l y  been done a t  the

j o b  s i t e .  Wh i le  the  t ime spent  in mix ing  is q u i t e -  

s h o r t ,  c o n s i d e r a b l e  dust  is produced.  A t e s t e d  method 

" o f  c o n t r o l  is to mix the m o r ta r  docks ide and package

. the  mixed m or ta r  in severa l  c o n t a i n e r s  f o r  t r a n s p o r t a ­

_____  t i o n  to the j o b  s i t e .  Mo r t a r  is a v a i l a b l e  packaged in

severa l  size.:; o f  p l a s t i c  bn<|S which have a spout  

through which wate r  i :J i 1 1L reduced.  S u f f i c i e n t  water  

is added to moisten the  m or ta r ;  a f t e r  p rem ix iny ,  the  

_ bag is opened and the remaining wat e r  added. The c a r ­

ton in which the bag is packaged serves as a mixing

box and waste c o n t a i n e r .  E i t h e r  o f  these  methods min-  • ■*
. imizes dust  d i s p e r s io n  a t  the  j o b  s i t e .  One commercia l ­

l y  a v a i l a b l e  package is i l l u s t r a t e d  in F ig ur e  1.

-  B. P r e - c u t t i n g  p ipe  cover ing and b lock  in the f a b r i ­

c a t i o n  shop.

H a n d -c u t t in g  o f  p ip e  cover ing  and b lock  should  

~ be kept  to an a b s o l u t e  minimum. Bend s e c t i o n s ,  p ipe

cover  l eng ths  and blocks should be cu t  in the f a b r i c a ­

t i o n  shop on e x h a u s t - v e n t i l a t e d  equipment .  The proced­

ur e  used a t  the Puget Sound'Naval  Sh ipyard  is shown in

■ a  ■ .

+ +  A  » r
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F i g u r e  2.  Cut sec t io ns  a r e  dipped in wa te r  apd then 

packed in p l a s t i c  bogs which a r e  l a b e l e d  to i d e n t i f y  

the  l o c a t i o n  where they a r e  to be used.  This p r o ­

cedure insures t h a t  the cu t  s e c t io ns  a r e  s t i l l  damp 

and r e l a t i v e l y  d u s t - f r e e  when they a r c  a p p l i e d .  The 

p l a s t i c  bags a r e  a l s o  a v a i l a b l e  a t  the  j o b - s i t e s  f o r  

use in c o l l e c t i n g  wastes.  •

C. P r e - s c o r i n g  blocks

I n s u l a t i o n  blocks should not  be scored a t  the  

. j o b  s i t e .  Blocks which have been p r e - sc o re d  b y . t h e  

m an u fa c tu r e r  can be purchased,  o r  s tandard  blocks can 

be scored in the f a b r i c a t i o n  shop using an exhaust -  

v e n t i l a t e d  gang saw.

I). I tr'.U In t i ng | > i_pg • . 1 ; <mib i _ i _ < m _j Iuy j*|n »|>_
m *

Sumo p ip e  assembl ies  a r e  q u i t e  i n t r i c a t e  and 

a r c  t roublesome to lag w h i l e  in p l a c e .  A s a t i s f a c t o r y  

method o f  doing these j o b ,  p a r t i c u l a r l y  dur ing ship r e ­

p a i r ,  which is employed by the Puget Sound Naval Ship­

yard ,  is to remove the assembly in c o n v e n i e n t l y  s i zed  

s e c t i o n s  and t r a n s p o r t  them to th e ' s ho p .  Here the o l d  

i n s u l a t i o n  is removed, any necessary  r e p a i r  o f  the  

p ipes  per formed and the assembled s e c t i o n  re - l a ggc d .

Not o n ly  is dust  d i s p e r s io n  reduced,  but  i t  is much . 

more conv en ien t  to r e - l a g  the  s e c t i o n  in the shop than
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when I t  is in p l a c e  sh ipboard.  Any i n s u l a t i o n  which 

i s  damaged dur ing t r a n s p o r t  and f i t t i n g  is r e p a i r e d  

a f t e r  the s e c t i o n s  a r e  in p l a c e .

E. H a n d - c u t t i n g  a t  job s i t e s  ‘

Some h a n d - c u t t i n g  a t  j o b  s i t e s  is un avo ida b le .  

However,  d i s p e r s i o n  o f  dusts by these  o p e r a t i o n s  can be 

mi n imized .  F ig ur e  -3’ i l l u s t r a t e s  a p o r t a b l e  down -d ra f t  

t a b l e  which is  used by the Puget Sound Naval Shipyard.  

This  t a b i c  has f o l d i n g  legs so i t  can be c a r r i e d  down 

companionways and se t  up c o n v e n i e n t l y  to the work.  A 

smal l  i n d u s t r i a l  vacuum c l e a n e r  is the source o f  ex­

haust .  Scrap is dropped in to  a p l a s t i c  bag and a drop-  

c l o t h  is p laced  on the deck under  the  equipme'nt. These 

procedures r e s t r i c t  h a n d - c u t t i n g  work to r e l a t i v e l y  

small  a r e a s r e d u c e  dust  d i s p e r s io n  and f a c i l i t a t e  

c l e a n - u p .  •

F . F a b r i c a t i o n  o f  Pads and Blankets  ■

Pads f o r  va lve s  and m a c h i n e r y , shou1d be f a b r i ­

ca ted  in the shop whenever t h i s  is p o s s i b l e .  Amosi te  

has been l a r g e l y  rep laced  by f i b r o u s  g lass  f i l l i n g  w i th  

covers o f  asbes tos  c l o t h  which has been t r e a t e d  w i th  

dust  suppressants .  F i gur e  U i l l u s t r a t e s  an e f f e c t i v e  

means fo r  suppressing dust  d i s p e r s i o n .  The f ib ro us  

g lass  b l a n k e t  is u n r o l l e d ,  dampened and r e - r o l l e d .  This
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procedure  insures t h a t  a l l  the b l a n k e t  wi l l  be dampened.  

The b l a n k e t  and asbestos c l o t h  shapes a r e  cut  in the  

l a t e r a l  d r a f t  bo o th . '  F ig ur e  5 i l l u s t r a t e s  an ot h er  .sys­

tem f o r  dampening pad m a t e r i a l  b e f o r e  c u t t i n g .  As 

th e r e  is no l a t e r a l  d r a f t  booth in t h i s  s h o p , . a l l  the  

o p e r a to rs  wear r e s p i r a t o r s .

G. Housekeeping and Clean-up .

E ss e n t i a l  p a r t s  o f  a dust  c o n t r o l ' prog ram 

a r e  housekeeping and c le an -u p  p rocedures .  Me t icu lous  

a t t e n t i o n  must be g iven  to measures f o r  r e s t r i c t i n g  

spread o f  dust  and l a r g e r  wastes .  F ig ur e  6 again  shows 

use o f  a d r o p c lo tn  under a work area  and v i v i d l y  i l ­

l u s t r a t e s  how much waste would .be  d i s t r i b u t e d  over  the  

general  area  o r  to lower  decks i f  one were not  used.  

F i gu re  7 shows use o f  an i n d u s t r i a l  vacuum c le a n e r  to 

c o l l e c t  dust  and small  sc rap.  Areas should be c leaned  

up a t  the lunch break and the. end o f  each s h i f t .  In 

. i l l  i h i e  i n , workmen should </.lt\in up ( .heir

own u h m *,. WIic.re. work rule: ,  p r o h i b i t  l l i i : . ,  (he c l iMi i -up  

crew should be under the d i r e c t i o n  and s u pe rv is io n  o f  

the i n s u l a t i o n  foreman to insur e  t h a t  proper  a t t e n t i o n  

is g iven  to t h i s  important  s u b j e c t .
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J. it

iV.  Reduct ion o f  Dusts by Use o f  Local Exhaust V e n t i ' l a t i o n

A , V e n t i l a t i o n  o f  l a r g e  power to o l s

-  ' • Band Saws . • ■

' Ex t en s i ve  use o f  band saws both in dockside  
\ m
f a b r i c a t i o n  shops andyon l a r g e r  ships such as a i r c r a f t  

c a r r i e r s ,  in the  vessel  i t s e l f ,  make emissions from band 

saws a ma jor  source o f  asbestos dust .  F igure  8 shows 

the  dust  c loud which is produced by use o f  an u n - c o n t r o l ­

l ed  band saw. Control  devices f o r  such saws have been 

'known f o r  years and a r e  r e l a t i v e l y  s imple .  Convent ional  

low v e l o c i t y ,  high volume systems using a n e ga t i ve  

pre ssure  bag house f o r  a i r  c le an in g  a r e  u s u a l l y  more . 

p r a c t i c a l  in a f i x e d  i n s t a l l a t i o n  f a b r i c a t i o n  shop.

F ig ur e  9 shows use o f  a s imple  d e v i c e  which is very

e f f e c t i v e  in c o l l e c t i n g  dust  produced dur ing c u t t i n g  
« •

o f  l a r g e  d i am et e r  p ipe s .  . .

Because some degree o f  p o r t a b i l i t y  is d e s i r ­

a b l e  in a temporary shipboard f a b r i c a t i o n  a r e a ,  a high
1s ̂ ¿17

v e l o c i t y ,  low volume dust  c o l l e c t i o n  tm-in is desi rab- le  

f o r  such use.  In F ig ur e  10,  a band saw equipped w i th  

t h i s  system is shown .̂ ¿The t a b l e  top has been removed

to show the p i c k -u p  hood'and duct .  The a i r  mover- is 

an i n d u s t r i a l  vacuum c l e a n e r  which p u l l s  about  50 cubic  

f e e t  o f  a i r  pe r  minu te  pas t  the saw b lade  a t  a v e l o c i t y  

o f  o v e r  10,000 f e e t  pe r  m inu te .  Th is  system Is a v e r y /

f t vu  i f
c !
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e f f i c i e n t  dust  c o l l e c t i o n .  U n i ts  such as t h i s  can a l s o  

be designed to c o nt r o l  dusts produced by t a b l e  saws and 

gang saws. .

B. V e n t i l a t i o n  o f  Hand Power. Tools ■

High v e l o c i t y ,  low volume c o l l e c t i o n  systems 

c o n t r o l  dust  emissions from most smal l  power too ls  ad e ­

q u a t e l y .  Saber saws f o r  c u t t i n g  p ipe  cover ing and 

r o t a r y  saws f o r  c a t t i n g  asbestos cement board a r e  wel l  

c o n t r o l l e d  w i t h  these systems.  F i g u r e  11 shows a saber  

saw equipped w i t h  t h i s  system in use.  I t  is apparen t  

t h a t  l i t t l e  dust  is escaping.  , '

V. Reduct ion o f  Dust by D i l u t i o n  V e n t i l a t i o n  _

1



I I

A . . Schedul ing o f . i nsu l a t i o n  Wor.--:

Standard i n d u s t r i a l  hygiene  p r a c t i c e s  c a l l  

f o r  i s o l a t i n g  o p e r a t io n s  which contamina te  the  atmos­

phere w i t h  t o x i c  m a t e r i a l s .  Areas where i n s u l a t i o n  

work is being done under  c o n d i t i o n s  in which dust might  

' be c r e a t e d  should be i s o l a t e d  by p l a s t i c  c u r t a i n s  o r

o t h e r  means. Whenever p o s s i b l e ,  work should be sched­

u l e d  t o - m i n i m i z e  the numbers o f  o t h e r  tradesmen in the  

a r e a .  Ship c o n s t r u c t i o n  o p e r a t io n s  a r e  more r e a d i l y  

scheduled than- a r e  ship r e p a i r  o r  s h ip - b r e a k in g  j o b s .  

However,  every  e f f o r t  should be made to keep the  num­

ber  o f  men exposed a t  a minimum. In p a r t i c u l a r ,  r i p -  

o u t  o f  o l d  i n s u l a t i o n  should always be i s o l a t e d  and 

i f  necessary  performed on an o f f - s h i f t .  T ra ined  work­

' men s u p p l i e d  w i th  proper  p r o t e c t i v e  equipment should  

always be used f o r  r i p - o u t  work and i t  should be 

scheduled fo r  rap id  comple t ion .

VI I «  !*■; r son, i I P I'n I.<m: l i v e  T<|ui])monL

In a d d i t i o n  to dust  suppression and dust con­

t r o l  p rocedures ,  personal  p r o t e c t i v e  equipment is o f t e n  neces 

sary to reduce exposure and l i m i t  the spread o f  contamina­

t i o n .  The equipment descr ibed  below is- used in con t ro l  

programs.  •

V I . Control  o f  Number o f  Workmen Exposed t



12

A. P r o t e c t i v e  C lo th ing • .

P r o t e c t i v e  c l o t h i n g  is  r e q u i r e d  to ke'ep con­

t a m i n a t i o n  co nf i ned  to the work a r e a s .  One nethod is 

to issue d isposab le  c o v e r a l l s  which can be removed when 

l eav ing  the  work area  o r  some- t ime p r i o r  to e n te r in g
e-

t h e ' l o c k e r  foom and p laced i n - p l a s t i c  bags f o r  d i sp o sa l .  

A s a t i s f a c t o r y  type o f  p r o t e c t i v e  c l o t h i n g  cons is ts  o f  

res in  impregnated paper  c o v e r a l l s .  These a r e  inexpen­

s i v e ,  r e a d i l y  d i sposab le ,  p r ev en t  spreading contamina­

t i o n  to l a u nd r i e s  and e l i m i n a t e  p i l f e r a g e .  They a r e  

.worn f o r  one s h i f t ,  then removed and p laced in p . l as t i c  

bags f o r  d isposal  w i th  o t h e r  a s b e s t o s - c o n t a in in g  wastes.  

These c o v e r a l l s  p r ov id e  s u f f i c i e n t  p r o t e c t i o n  f o r  a l l  

but  extreme c o n d i t i o n s .  '

B. R e s p i r a t o r y  p r o t e c t i v e  equipment -

* Even i f  dust  suppression and dust  con t ro l  pro -  

cedu res a r e  used,  some o p e r a t io n s  g e n e r a t e  so much dust  

t h a t  i t  is i m p r a c t ic a l  to m a in t a in  s a t i s f a c t o r y  atmos­

p h e r i c  c o n c e n t r a t io n s  o f  asbestos f i b e r s  and r e s p i r a t o r y  

p r o t e c t i o n  must be p rov ided  to the  workers .  A v a r i e t y  

o f  r e s p i r a t o r y  p r o t e c t i v e  equipment is a v a i l a b l e  from 

which devices s u i t a b l e  f o r  v a r i o u s  s i t u a t i o n s  can be se­

l e c t e d .  American N a t i o n a l  Standard Z8 8 . 3 -1 97 1 ,  S.afety 

Guide f o r  R e s p i r a t o r y  P r o t e c t i o n  A g a in s t  Asbestos-Con­

t a i n i n g  Dusts should be r e f e r r e d  to f o r  d e t a i l e d  i n f o r ­

mat ion .  I t  is emphasized t h a t  u n s a t i s f a c t o r y  amounts o f
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r e s p i r a b l e  dust  can be p r e s e n t  in the a i r  even though 

c o n d i t io n s  a r e  not  v i s i b l y  dusty .  The f i n e  p a r t i c l e s  

which can be in ha le d  s e t t l e  s l o w l y  and w i l l  remain in 

the a i r  f o r  some t ime a f t e r  b u s t - d i s p e r s i n g  work has 

ceased and the  a i r  is a p p a r e n t l y  c l e a r .

1 . Ai r - supp l  led Rospi r o t o r s '

E x t r c m e ly 'd u s t y  j o b s ,  such as r i p - o u t  o f  o l d  

i n s u l a t i o n  where dust  c o n c e n t r a t i o n s  a r e  ve ry  h igh,  

r e q u i r e  use o f  a i r - s u p p l i e d  r e s p i r a t o r s  which w i l l  

. d e l i v e r  c l e a n ,  d u s t - f r e e ,  a i r  to a f a c e p ie c e  o r  hood.  

Two genera l  types a r e  a v a i l a b l e :  a i r - l i n e  and s e l f ­

powered.  '

' a .  A i r - l i n e  r e s p i r a t o r s  in which a i r  is sup­

. p l i e d  to a hoot ,  he lmet  o r  f a c e p ie c e  g i v e  the

• g r e a t e s t  degree o f  p r o t e c t i o n .  A i r ’ is fed to

the  f a c e p ie c e  from a compressed a i r - l i n e .  The 

a i r  source must be lo c a te d  in an uncontaminated  

. a rea  and i f  the  source is not  s p e c i f i c a l l y  de­

s igned f o r  b r e a th in g  purposes.,  a temperature
*

sensing a la rm must be i n s t a l l e d  on the  compres­

sor  o r  a carbon monoxide, m o n i t o r in g  device  must  

bo. i i o . l n l l o d  in L bo a i r - l i n e .  An I. i - I’r o o /o  com­

pounds should not  be used in Lhc comp ressor  sys 

tern; wa t e r  vapor  must be removed by dry ing  and 

o i l  m is ts  be removed by a f i l t e r .  F i gur e  12
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shows a p l a s t i c ,  d i sp o sa b le  hood developed by 

the  Puget Sound Naval Shipyard t o r  s i t u a t i o n s  

where a ve ry  high degree o f  p r o t e c t i o n  is re -  

cjUi ivd.  Th is  hood is n v . i i l t i h l e  commerc ia l l y .

The a i r - l i n e  should be lav.Lened to . the hoot! 

w i t h  a cju i c k -d i  sconncct  f i t t i n g .

b. S^Ud^-povrei^ed (a’i r -  1 Ine r e s p i r a t o r s  connected

• to a compressed a i r  supply  impose l i m i t a t i o n s

• on movement, and t h i s  l i m i t a t i o n  can be t r o u b l e ­

. some. Scl f~powercd resp i ra to rs  do not impose

such l i m i t a t i o n s ,  but  do add to the equipment  

which the workman must c a r r y  and a ls o  r e q u i r e  

. c a r e f u l  maintenance.  B a t t e r i e s  must be r e ­

charged d a i l y ,  f i l t e r s  rep l ac ed  and o t h e r  main­

tenance done r o u t i n e l y .  Workmen u s u a l l y  p r e f e r  i 

these  devices to a f r - l i n e  r e s p i r a t o r s .

2.  P a r t i c u l a t e - f i I t e r i n q  resp? r a to r s

■ There a r e  severa l  types o f  p a r t i c u l a t e - f i l t e r ­

ing r e s p i r a t o r s . '  Those 'equ ipped w i t h  a ha l f -mask  

f a c c p ic c c  a r e  cons idered  most s u i t a b l e  for  use by i n ­

s u l a t o r s .  Only Chose approved fo r  p r o t e c t i o n  a g a i n s t  

asbestos dust  by the U.S'. Bureau o f  Mines should be 

used.  These devices a re recommended f o r  p r o t e c t i o n  

in those s i t u a t i o n s  where the  a tmospher ic  co nc e nt ra ­

t i o n  o f  asbestos f i b e r s  is a t  r e l a t i v e l y  iow l e v e l s .
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A l l  the recommendations f o r  resp i ra to r - f  i t t  i ng , 

t r a i n i n g  o f  workmen and ma in tenance ,  d e t a i l e d  in 

Z99.3-1971 should be fo l l o w e d .

• a . Reusable p a r t ? eu 1 a t e - f i 1t e r i n o  r e s p i r a t o r s
♦

A v a r i e t y  o f  re usab le  p a r t i c u l a t e - f i l t e r ­

ing r e s p i r a t o r s  a r e  a v a i l a b l e .  To ins ure  proper  

f i t t i n g ,  severa l  d i f f e r e n t  makes should be 

a v a i l a b l e  from which the  workman can s e l e c t  

one.  No one model r e s p i r a t o r  f a ce p ie c e  w i l l  

f i t  a l l  f a c e s . Rout ine  maintenance is a b s o l u t e -  

• l y  necessary to- re p la c e  clogged f i l t e r s  and 

l ea k ing  i n h a l a t i o n  o r  e x h a l a t i o n  v a l v e s .  Un- 

mo in t a i n o d  r e s p i r a t o r s  produce a f a l s e  sense o f  

seenr i  t y .

I
• t>. Disposable  p a r t i c u l a t e - f i l t e r i n g  r e s p i r a t o r s

Opera t ion  o f  an adequate  r e s p i r a t o r  main­

tenance program can be t roublesome and, i f  o n ly  

a few men ¿ire in vo lv ed ,  i m p r a c t i c a l .  Disposable  

r e s p i r a t o r s  a r e  a v a i l a b l e  which a r e  designed to 

be worn f o r  no longer  than one s h i f t  and then 

d i sca rd ed .  i n h e r e n t l y ,  these  devices a r e  not  

as rugged as a reusab le  r e s p i r a t o r  and no a t ­

tempt should be made to use them longer  than one 

s h Î f t .



V i l i . Educat ion onci T r a i n i n g

No dust  c o n t r o l  program can be e f f e c t i v e  unless

workmen and s u pe r v i so r s  understand the  hazards a s s o c ia t e d
>

w i t h  the j o b s ,  the  sources o f  the .hazards and the reasons  

f o r  f o l l o w i n g  recommended procedures c a r e f u l l y .  Unders tand­

ing is o n ly  o b t a i n e d  by educa t ion  o f  personnel  and t r a i n i n g  

in c o r r e c t  o p e r a t i n g  procedures.  For an educa t ion and t r a i n ­

ing program to be s u c c e s s f u l ,  both management and l abor  must  

. be concerned and p a r t i c i p a t e .  As w i t h  a l l  s a f e t y  programs,

• i t  is e s s e n t i a l  t h a t  f i r s t - l i n e  su pe r v i s o r s  be i n t e r e s t e d  ?n 

and co opera te  in the work.  _

- 1

The harmful  e f f e c t s  o f  n e g l e c t  o f  procedures f o r  • 

c o n t r o l l i n g  asbestos dust  a r e  not  a p pa r en t  f o r  mSny years .  

T h e r e f o r e ,  i t  is more d i f f i c u l t  to convince  workmen o f  the  

n e c e s s i t y  o f  f o l l o w i n g  ru les  f o r  working w i t h  i n s u l a t i n g  ma- 1 

t e r i a l s  than i f  ph ys ica l  hazards were inv o lv ed .  However,  those  

sh ipyards  which conduct  educa t ion  and t r a i n i n g  programs r e ­

p o r t  good success.  ‘ •

. ed uc a t io n  in hazards a s s o c i a t e d  w i t h  use o f  i n s u l a t i n g

. m a t e r i a l s  and i n s t r u c t i o n  in c o r r e c t  work p r a c t i c e s  should be 

¡Hi li l i lcd ill • l| )|) is -| 1 1 i i" i * I m i l t i n g  |> fog |\tin*. . l i l t  tin* t inn* he i inj, 

I iuwcVi T ,  ( m i l l i n g  •uid cdili .) l. i i ill nuiul he done .il l i ie \ l i  i 11 y. i t‘d’. . 

This must be a co n t i n u in g  program and should inc lude not on ly  

i n s u l a t i o n  workmen, but  o t h e r s  who may o c c a s i o n a l l y  work w i t h  

i n s u l a t i o n  m a t e r i a l s .  ' . ‘



- Sh i pya rd Manua1

- High tempera tu re  m o r ta r  packed in p l a s t i c

bag.  Water  i s  added to bag through spout  

. ' and m o r ta r  moistened b e f o r e  opening.  The

moistened m o r ta r  is removed as r eq u i r e d  and 

mix ing  completed in sh ipp ing  c o n t a i n e r .

A l l  wastes a r e  p l ace d  in c o n t a i n e r  and sent  

to d isposal  a t  end o f  ¿ h i f t .

. Photo co ur te s y  I n s u l a t i o n  I n d u s t r y  Hygiene  

Program. . •

F ig u re  1 . /

'} /'S «•”" «iJ '• t 4 < .  . 4 > T* 7 JL
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F ig u re  2

Procedure used a t  Puget Sound Naval Shipyard  

f o r  hand l ing  bend s-eccions. Sect ions  a r e  

cu t  in fa  b r î eu L i on shop, d i pp etf i n wo t e r  on d 

p laced  in p l a s t i c  bag. The bag is then * 

l a b e l l e d  w i t h  the j o b - s i t e  d e s c r i p t i o n .

sir, & ,s
M

t /  +
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F ig u re  3

P o r t a b l e  d o w n- dr a f t  t a b l e  developed by Puget  

Sound Naval Shipyard f o r  use sh ipboard.

L i g h t  we igh t  i n d u s t r i a l  vacuum c l e a n e r  used 

as a i r  mover.  Note p l a s t i c  bag f o r  scrap  

and d r o p c lo th  on deck.  ' '

/

* V, T ̂

A
V'

■ 1 ■■

j i
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gure U

.Dampening f i b r o u s  g l a s s  b l a n k e t  f i l l e r  b e fo r e  

c u t t i n g .  Note l a t e r a l  .d ra f t  hood in which 

f a b r i c a t i o n  Is done. Th is  procedura  is used 

a t ' P u g e t  Sound Naval S h ip y a rd .

/4
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F ig u re  5

F a b r i c a t i o n  o f  pads a t  Long Beach Naval  

Shipyard .  F ibrous g lass  f i l l e r  is dampened 

b e f o r e  c u t t i n g .  As no l a t e r a l  d r a f t  hood, 

is a v a i l a b l e ,  a l l  o p e r a t o r s  wear r e s p i r a t o r s .

> “n ■)



Shipyard Manual

F i g u r e  )

Use o f  small  i n d u s t r i a l  vacuum c l e a n e r  f o r  

c le a n - u p .  • , ’

Photo co u r te s y  o f  Puget Sound Naval Shipyard.

I
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F i g u r e  8 . •

' . I

Dust produced by use o f  an u n v e n t i l a t e d  

band savi. Wi thout  the bock l i g h t i n g  used 

he re ,  much o f  the dust  would not  be 

v i s i b l e .  • f

. \ ' 
Photo cour tes y  In su la t io n '  In du s t r y  Hygiene

Research Program. -

\

f
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i

F i g u r e  3

Dust c o l l e c t i o n  system f o r  c u t t i n g  l a r g e  

d i am et e r  p ip e  s e c t i o n s .  A i r  is exhausted  

from the end o f  the  p i p e  f u r t h e s t  from the  

c u t .  •

Photo co u r te s y  I n s u l a t i o n  In d u s t r y  Hygiene  

Research Program. ,
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A i r - s u p p l i e d  p l a s t i c  hood developed by 

Puget Sound Naval Sh ipyard .  Cove ra l l s  

a r c  p u l l e d  over  inner  b ib  which holds 

the hood in p l ac e  t i g h t l y .  T h i s ,  o r  

s i m i l a r  equipment,  is  r e q u i r e d  f o r  such 

o p e r a t i o n s  as r i p - o u t  o f  o l d  i n s u l a t i o n .


