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SHIPBUILDERS COUNCIL OF AMERICA
W ATER G ATE S!X  H U N D R E D  W ASH IM GTQ N. O. C. 20037

July 2 0 , 1971

To: ACCIDENT PREVENTIO N COMMITTEE
Subject: M ount S inai S chool of M edicine P rop osed

"R ecom m ended P r a c t ic e s  M anual of A sb e sto s  
H andling in  Shipbuilding and R epair"

A r e v ise d  draft of the proposed  "Recom m ended  
P r a c t ic e s  M anuel of A sb e sto s  Handling in Shipbuild­
ing and R epair" , p repared  by D r. Duncan A . H oladay, 
D epartm ent of C om m unity M ed icin e , Mount Sinai 
S ch ool of M edicine is  a ttach ed . The new draft in ­
c lu d es recom m en d ation s subm itted  e a r l ie r  by Council 
m em b ers through the ad hoc co m m ittee  on w hich  
M r. H arry  H oward o f B eth leh em  S tee l C orporation  
s e r v e s  a s  the C ou n cil's r e p r e se n ta t iv e . A s m ay be 
noted fro m  D r. H oladay's^ covering le t te r , a further  
rev iew  of the p rop osed  m anual is  d e s ir e d .

It is  req u ested  that such  com m en ts a s  m em ­
b e r s  of the com m ittee  m ay have on the r ev ise d  draft 
be forw arded  to  M r. Howard, B eth leh em  S tee l C orp ora­
tion , 701 E a st 3rd S tr e e t , B eth leh em , P a , 18016 with  
copy to the C ouncil by A ugust 6 .

'i, ‘U  yU  ’i s t )
H. M eren ess  

A s s is ta n t  to the P res id en t

plaintiff’s !
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To :  Members o f  S h ip y a rd  Manual Committee

From: Duncan A. Holaday and W i l l ia m  B. R e i t z e

which i n c o r p o r a t e s  s u g g e s t io n s  and comments s e n t  in by the commit­
tee  members.' We wish to  e x p re s s  o u r  thanks f o r  your  re v ie w  o f  the 
o r i g i n a l  m a t e r ia l  and the s u g g e s t io n s  which you made. P e r s o n a l l y ,
I c o n s i d e r  t h i s  d r a f t  to  be a c o n s id e r a b l e  improvement o v e r  the 
o r i g i n a l  v e r s i o n .

Copies  o f  the  f i g u r e s  a r e  not  e n c lo s e d  because o u r  Xerox machine 
w i l l  no t  reproduce  g l o s s y  pho to gra p h s .  However, the  l i s t  o f  cap­
t i o n s  w i l l  g i v e  you a t  l e a s t  some c lu e s  c o n c e rn in g  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 p h o to g ra p h s ,  sketches o r  sug ­
g e s t io n s  f o r  f i g u r e s  which would improve t h i s  document, p le a s e  l e t  
us have i t .

You w i l l  note  t h a t  the s e c t i o n  on v e n t i l a t i o n  is  s t i l l  b la n k .  We 
have read the m a t e r ia l  in the  pamphlet s u p p l ie d  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  tho u ghts  on how to  use mechanical  
v e n t i l a t i o n  to  c o n t r o l  du s t  aboard s h i p .

We would a p p r e c i a t e  i t  i f  you c o u ld  re v ie w  t h i s  document and l e t  us 
have yo u r  comments by August  15. As you p r o b a b 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 i n g - h e l d  
in  H e l s i n k i  A ugust  30-Scptember 1, 1971- We w i l l  be l i s t e n i n g  a v i d  
l y  f o r  any h e l p f u l  thoughts  t h a t  a r c  p re s e n te d  a t  the c o n fe re n ce  
and i t  would be h e l p f u l  i f  we had yo u r  o p in io n s  o f  the manual to 
compare w i t h  what o t h e r s  p r e s e n t .

/ /  /'/ /

DAH: 1 kh 
E n e l .

t / v »



DRAFT 5/26/71

1. I n t r o d u c t i o n

Much o f  the  equipment i n s t a l l e d  in s h ip s  r e q 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.^ in d i s p e n s a b le ,  p r o p e r t i e s ,  a s b e s to s  is  w i d e l y  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 .  A p p l y i n g ,  remov­

ing o r  h a n d l in g  i n s u l a t i o n  can p roduce  a i r b o r n e  dust  which 

contam inates  the workroom a i r .  i n h a l a t i o n  o f  asbe s to s  f i ­

be rs  can cause s e r i o u s  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  mesothelioma have o c c u r re d  f o l ­

low ing e x p o s u re  to  a i r b o r n e  a s b e s to s  f i b e r s . .

Cases o f  a s b e s to s  d is e a s e s  have been re p o r te d  In men 

who a r e  n o t  u s u a l l y  c o n s id e r e d  to  be a s b e s to s  w o rk e rs .  P ip e ­

f i t t e r s ,  s t e a m f i t t e r s  and w e ld e rs  and sho t  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 c o u rs e  o f  t h e i r  work. 

Members o f  these  a n d - o t h e r . t ra d e s  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  be ing  a p p l i e d  o r  removed and thus a re  
%

p o t e n t i a l l y  exposed to a i r b o r n e  a s b e s to s  d u s t .

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

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

known o f  the  hazard  which m ight be c r e a te d  by such exposures  

as o c c u r  in s h i p y a r d  work.  The ge ne ra l  goal in a l l  I n s u l a ­

t i o n  work sh o u ld  be to  m a in ta in  a c le a n  env i ro nm e nt .
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A lth o u g h  a re a s  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 

y a rd  to y a rd ,  one r e s p o n s i b l e  p e rs o n ,  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 ,  s h o u ld  meet w i th  the j o b  

s u p e r in t e n d e n t  and the j o b  foreman to  s u r v e y  the j o b  b e f o re  

any work i s  s t a r t e d .  The o b j e c t  o f  t h i s  s u r v e y  would be 

to  determ ine  what du s t  problems m ight  be c r e a te d  and the 

a re a s  where th e y  w i l l  be.  T h i s  committee shou ld  then 

recommend p ro c e d u re s  to  reduce d u s t  exposures  d u r in g  the 

c o m p le t io n  o f  the  j o b .  The committee r e p o r t  sho u ld  be 

made a v a i l a b l e  to  the c o s t  e s t i m a t o r s  as w e l l  as those  c o n -  

c e r n e d f o r  the  d a y - t o - d a y  work s c h e d u le .  C o n t r o ls  w i l l  

in c r e a s e  c o s t s  and c o n t r a c t o r s  s ho u ld  be aware o f  the  p r o ­

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

O p e ra t io n s  which  gene r a t e  l a r g o  amounts o f  du s t  in c lu d e•
1. K i p - o u t  o l  o l d  i n s u l a t i o n

2. M ix in g  a s b e s to s  m o r ta r

3 .  C u t t i n g  i n s u l a t i o n  m a t e r ia l  e i t h e r  on s i t e  o r  

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

k .  B lo c k in g  o r  hammering on b lo c k  o r  p i p e  c o v e r in g  
* * 

to  s e a t  m a te r ia l

5. Warehousing and s t o r a g e  o f  m a t e r ia l

6. C le a n -u p  and waste h a n d l in g .

P a r t i c u l a r  e f f o r t s  s h o u ld  be made to c o n t r o l  d u s t  d i s ­

p e r s io n  d u r in g  th e se  o p e r a t i o n s  both to  reduce peak exposures 

and to  p r e v e n t  ge n e ra l  c o n ta m in a t io n  o f  the  atmosphere o f  

the  work a re a .



The f o 1low ing  s e c t  ions o f  t h i s  manual d i s c u s s ' i n  de­

t a i l  p ro c e d u re s  which have been found u s e f u l  in reduc ing  

a tm o s p h e r ic  c o n ta m in a t io n  by i n s u l a t i o n  d u s t s .  These p r o - ’ 

cedures  have been assembled from re s e a rch  o f  o u r  L a b o r a t o r y  

and from s e v e r a l  o t h e r  s o u r c e s ,  w i t h  m ajor  c o n t r i b u t i o n s  

made by the  programs de ve lo p ed  a t  the  Puget Sound and Long 

Beach Naval S h ip y a r d s .

\

1 I . C o n t r o l  o f  A s b e s t o s - C o n t a in i n q  Dusts by Use o f  S u b s t i t u t e  

M a t e r i a l s

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 in i n g  reduced p r o p o r t i o n s  

o f  a s b e s to s  o r  no a s b e s to s  a t  a l l ,  i s  becoming'more common in 

s h ip  c o n s t r u c t i o n .  B e fo re  a m a te r ia l  i s  s u b s t i t u t e d  f o r  a s ­

b e s to s ,  c e r t a i n  p o i n t s  must be c a r e f u l l y  c o n s id e r e d .  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 

happened in o t h e r  env i ro nm e nta l  s i t u a t i o n s  - -  where in the 

d e s i r e  to  m in im ize  use o f  a sub s ta nce  w i t h  some known h a z a rd ,  

•"M nn Iv. ;  I.<‘(1 sub*; t.'mOf h.f .  bn-t i  sub:’, t.i lu Led which l a t e r  U ifn ' i  

o u t  to In1 ul  l.lit: *..11111: o f  ( j i 'L'. i lft ' Im /.it'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 te r ia l  

.meet e n g in 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  perform ade­

q u a t e l y  under  c o n d i t i o 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  a s b e s to s  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 :



‘VlJ
L*

it

A . F i b e r  g l o s s  f o r  b la n k e t  and pad f i l l i n g

A m osite  b l a n k e t  c o ve re d  w i t h  a sb e s to s  c l o t h  

Is a standard material for making valve and flange 
pads.  S u b s t i t u t i o n  o f  the  p r o p e r  g r a d e , o f  f i b e r  g la s s  

as a pad f i  H e r  n o t  o n l y  reduces a s b e s to s  du s t  d u r in g  

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 d u r in g  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 du s t  su p p re ssa n t  

i s  a v a i l a b l e  and i t s  u s e  sh o u ld  a l s o  be encouraged.

B. P J jx \ r.} ‘Viu *J iuj j  i i id J )d iu ■ k will i_ i't‘<lii<• t )(•:. l os 

o u t  I m  l

Over  ti ie  ye a rs  the m anufactu i ’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  reduc ing  the p e r ­

centage  o f  a s b e s to s  f i b e r  in t h e i r  m a t e r i a l .  S e r io u s  

c o n s i d e r a t i o n  s h o u ld  be g iv e n  to  those  p ro d u c ts  con ­

t a i n i n g  lower  amounts o f  a s b e s to s  f i b e r .  S evera l  

B r i t i s h  f i rm s  have in t r o d u c e d  a s b e s t o s - f r e e  c a lc ium  

s i l i c a t e  b lo c k  and p ip e  c o v e r i n g .  To da te ,  however,  

t h i s  m a t e r ia l  has n o t  been a d e q u a te ly  e v a lu a t e d  in the 

U n i t e d  S ta t e s  to de te rm ine  how i t  w i l l  perform in use.

111.  R e du ct io n  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 du s t  d i s p e r s i o n  v e r y  s i g n i f i c a n t l y .  A l l  o f  the p r o -



cedures  d i s c u s s e d  in t h i s  s e 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,  M ix in g  A sbestos  M o r ta r

T h i s  o p e r a t io n  has u s u a l l y  been done a t  the 

j o b  s i t e .  W h i le  the  time spent  in m ix in g  is  q u i t e -  

s h o r t ,  c o n s i d e r a b l e  d u s t  is  p roduced .  A t e s t e d  method 

o f  c o n t r o l  i s  to  mix  the  m o rta r  do c k s id e  and package 

the mixed m o r ta r  in  s e v e r a l '  c o n t a in 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 .  M o r ta r  i s  a v a i l a b l e  packaged in 

s e v e r a l  s i z e s  o f  p l a s t i c  bags which have a spout 

through which wate r  i :i i n i ro d u o o d .  S u f f i c i e n t  w a te r  

is  added to m ois ten  the  m o r t a r ;  a f t e r  p r e u t i x in g , the 

bag is  opened and the remaining w a te r  added. The c a r ­

ton in which the bag is  packaged se rv e s  as a m ix in g

box and waste c o n t a i n e r .  E i t h e r  o f  these  methods m in -  ■ •*
im lzes  d u s t  d i s p e r s i o n  a t  the  j o b  s i t e .  One commercial 

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

B. P r e - c u t t i n g  p ip e  c o v e r in g  and b lo c k  in the f a b r i ­

c a t i o n  s ho p .

H a n d - c u t t in g  o f  p ip e  c o v e r in g  and b lo c k  shou ld  

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

c o v e r  le n g th s  and b lo c k s  shou ld  be c u t  in the f a b r i c a ­

t i o n  shop on e x h a u s t - v o n 1 1  1 a t e d  e q u i p m e n t .  The p r o c e d ­
u r e  used a t  the Puget Sound 'Naval  S h ip y a rd  i s  shown in
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F i g u r e  2. Cut s e c t i o n s  a r e  d ipped in w a te r  and then 

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

the  l o c a t i o n  where they  a re  to be used.  T h is  p r o ­

ce dure  in s u r e s  t h a t  the  c u t  s e c t i o n s  a re  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  w astes .

C. P r e - s c o r i n g  b lo c k s

i n s u l a t i o n  b lo c k s  s h o u ld  not  be sco red  a t  the 

, j p b  s i t e .  B locks which have been p r e - s c o r e d  b y . t h e  

m a n u fa c tu re r  can be p u rc h a s e d ,  o r  s ta n d a rd  b lo c k s  can 

be s c o re d  in the  f a b r i c a t i o n  shop u s in g  an exho'ust-  

v e n t  i la Led gang saw.

I). Jn'iiihi! ing p.LIV.' j ‘ ' g mi I i i J  _JjTJ• ii* -11,
•  •

Some p ip e  a sse m b lie s  a re  q u i t e  i n t r i c a t e  and 

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

method o f  do ing  th e s e  j o b ,  p a r t i c u l a r l y  d u r in g  s h ip  r e ­

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

y a rd ,  i s  to  remove the assembly  in c o n v e n i e n t l y  s i z e d  

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

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

p ip e s  perform ed and the assembled s e c t i o n  r e - l a g g c d .

Not o n l y  i s  dust  d i s p e r s i o n  reduced,  but  i t  is  much 

more c o n v e n ie n 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 la c e  s h ip b o a rd .  Any i n s u l a t i o n  which 

i s  damaged d u r in g  t r a n s p o r t  and f i t t i n g  i s  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 la c e .

E. H a n d - c u t t in 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  u n a v o id a b le .  

However, d i s p e r s i o n  o f  du sts  by th e se  o p e r a t io n s  can be 

m in im ize d .  F i g u r e  3' i l l u s t r a t e s  a p o r t a b l e  d o w n -d r a f t  

t a b l e  which  i s  used by the Puget Sound Naval S h ip y a r d .  

T h i s  t a b i c  has f o l d i n g  le gs  so i t  can be c a r r i e d  down 

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

small i n d u s t r i a l  vacuum c l e a n e r  i s  the  source  o f  e x ­

haust .  Scrap i s  dropped i n t o  a p l a s t i c  bag and a d r o p -  

c l o t h  Is  p la c e d  on the deck under the equipment.  These 

p ro c e d u re s  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 ^ t  reduce d u s t  d i s p e r s i o 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 B la nk e ts

Pads f o r  v a l v e s  and m a c h i n e r y . shou1d be f a b r i ­

ca te d  in  the shop whenever t h i s  i s  p o s s i b l e .  Amosite  

has been l a r g e l y  r e p la c e d  by f i b r o u s  g l a s s  f i l l i n g  w i t h  

c o v e rs  o f  a s b e s to s  c l o t h  which has been t r e a t e d  w i th  

dust  s u p p r e s s a n t s . F i g u r e  k  i l l u s t r a t e s  an e f f e c t i v e  

means f o r  s u p p re s s in g  d u s t  d i s p e r s i o n .  The f i b r o u s  

g l a s s  b la n k e t  i s  u n r o l l e d ,  dampened and r e - r o l l e d .  T h i s
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p ro c e d u re  in s u re s  t h a t  a l l  the  b la n k e t  w i l l  be dampened. 

The b la n k e t  and a sb e s to s  c l o t h  shapes a re  cu t  in the 

l a t e r a l  d r a f t  b o o th .  F i g u r e  5 i l l u s t r a t e s  a n o th e r  .sys ­

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

th e re  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 t o r s  wear r e s p i r a t o r s .

G. Housekeeping and C le a n -u p

E s s e n t i a l  p a r t s  o f  a du s t  c o n t r o l ' p r o g r a m  

a r e  housekeeping and c le a n -u p  p ro c e d u re s .  M e t ic u lo u s  

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

spread o f  du s t  and l a r g e r  w a s te s .  F i g u r e  6 aga in  shows 

use o f  a d r o p c l o t h  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 w o u ld .b e  d i s t r i b u t e d  o v e r  the 

genera l  area o r  to  low er  decks i f  one were not  used. 

F i g u r e  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  d u s t  and small s c ra p .  A re a s  sho u ld  be c leaned 

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

n i l  poss ib le  i p:. inuees , workmen should cl cun up ih e i r
own u r e a s .  Where work ru le : ,  p r o h i b i t  I h i : . ,  ihe o le u i t -u p

» # * 
crow s h o u ld  be under  the d i r e c t i o n  mid s u p e r v i s i o n  o f

the i n s u l a t i o n  foreman to in s u r e  t h a t  p r o p e r  a t t e n t i o n

is  g i v e n  to  t h i s  im po rtan t  s u b j e c t .



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  Targe power t o o l s  

• Band Saws

' E x t e n s i v e  use o f  band saws both in do cks ide

f a b r i c a t i o n  shops and^on la rg e ’r s h ip s  such as a i r c r a f t

c a r r i e r s ,  in  the  v e s s e l  i t s e l f ,  make em iss ions  from band 
P

saws a m ajor  s o u rc e  o f  a s b e s to s  d u s t .  F ig u r e  8 shows

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

led  band saw. C o n t ro l  d e v ic e s  f o r  such saws have been

'known f o r  year? and a r e  r e l a t i v e l y  s im p le .  C o nvent io na l

low v e l o c i t y ,  h igh  volume systems u s in g  a n e g a t i v e

p r e s s u r e  bag house f o r  a i r  c le a n in g  a re  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 i g u r e  9 shows use o f  a s im ple  d e v ic e  which is  v e r y

e f f e c t i v e  in c o l l e c t i n g  d u s t  produced d u r in g  c u t t i n g  
• *

o f  la r g e  d iam eter  p ip e 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 tem porary  s h ip b o a rd  f a b r i c a t i o n  a re a ,  a h igh  

v e l o c i t y ,  low volume d u s t  c o l l e c t i o n  im-in is d e s i r a b l e  

f o r  such use.  In F i g u r e  10, a band saw equipped w i t h  

t h i s  system is  showr^. ^T’he t a b l e  top has been removed

to  show the  p i c k - u p  hood 'and d u c t .  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 c u b ic  

f e e t  o f  a i r  p e r  m inute  p a s t  the saw b la de  a t  a v e l o c i t y / 

o f  o v e r  10,000 f e e t  p e r  m inute .  T h is  system is  a very/

i f
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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 t s  such as t h i s  can a l s o  

be de s igned  to  c o n t r o l  du sts  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* T o o ls

H igh  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  e m iss io ns  f rom -m ost small power t o o l s  a d e ­

q u a t e l y .  Saber saws f o r  c u t t i n g  p ip e  c o v e r in g  and 

r o t a r y  saws f o r  c a t t i n g  a s b e s to s  cement board a r e  w e l l  

c o n t r o l l e d  w i th  these  system s.  F i g u r e  11 shows a saber  

saw equipped w i th  t h i s  system in use .  I t  is  a pp a ren t  

that,  l i t t l e  du s t  i s  escapin-g.

V. R educt ion  o f  Dust by D i l u t i o n  V e n t i l a t i o n

\
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V 1. C o n t ro l  o f  Number o f  Workmen Exposed 

A . . S c h e d u l in g  o f . ! nsu l a t l o o  Wor.--:

S tandard  i n d u s t r i a l  h y g ie n e  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 contam inate  the atmos­

phere  w i th  t o x i c  m a t e r i a l s .  A reas  where i n s u l a t i o n  

work is  be ing  done under  c o n d i t i o n s  in which dust  m ight  

be c r e a t e d  sh o u ld  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 shou ld  be sche d ­

u le d  t o -m in im iz e  the numbers o f  o t h e r  tradesmen in  the  

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

sche du le d  than- a re  s h ip  r e p a i r  o r  s h i p - b r e a k i n g  j o b s .  

However, e v e r y  e f f o r t  s h o u ld  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  s ho u ld  a lways be i s o l a t e d  and 

i f  n e c e s s a ry  perform ed on an o f f - s h i f t .  T r a in e d  work ­

men s u p p l ie d  w i th  p ro p e r  p r o t e c t i v e  equipment s ho u ld  

a lw ays  be used f o r  r i p - o u t  work and i t  shou ld  be 

schedu led  For ra p id  c o m p le t io n .

VI I .  I*<-rj;on.iJ__P r o i.<m; i j yt» l'‘t|u i pi non 1.
In a d d i t i o n  Lo d u s t  s u p p ro s s io n  and dust  con ­

t r o l  p r o c e d u r e s ,  pe rso na l  p r o t e c t i v e  equipment is  o f t e n  ne ces ­

s a ry  to  reduce e xposure  and l i m i t  the spread o f  contamina­

t i o n .  The equipment d e s c r ib e d  below is- used in c o n t r o l  

programs.
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P iw

A . P r o t e c t i v e  C lo th in g

P r o t e c t i v e  c l o t h i n g  i s  r e q u i r e d  to keep con­

ta m in a t io n  c o n f in e d  to  the work a re a s .  One nethod is  

to  is s u e  d i s p o s a b le  c o v e r a l l s  which can be removed when 

le a v in g  the work area o r  some- time p r i o r  to  e n t e r in g  

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

A s a t i s f a c t o r y  t yp e  o f  p r o t e c t i v e  c l o t h i n g  c o n s i s t s  o f  

r e s i n  impregnated paper c o v e r a l l s .  These a re  inexpen ­

s i v e ,  r e a d i l y  d i s p o s a b le ,  p r e v e n t  sp read ing  contamina­

t i o n  to la u n d r ie s  and e l im i n a t e  p i l f e r a g e .  They a re  

• worn f o r  one s h i f t ,  then removed and p la ce d  in p . l a s t i c  

bags f o r  d is p o s a l  w i t h  o t h e r  a s b e s t o s - c o n t a i n i n g  wastes.  

These c o v e r a l l s  p r o v i d 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  du s t  s u p p re s s io n  and dust  c o n t r o l  p r o -  

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

t h a t  i t  i s  i m p r a c t i c a l  to  m a in ta 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 i o n s  o f  a sbestos  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 r o v i d e d  to the  w o rk e rs .  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  d e v ic e s  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 io n a l  Standard  288.3“ 1971 , 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 i n s t  A s b e s to s -C o n ­

t a i n i n g  Dusts shou ld  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 ­

m ation .  I t  is  emphasized t h a t  u n s a t i s f a c t o r y  amounts o r



13

r e s p i r a b l e  d u s t  can be p r e s e n t  in the a i r  even though 

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

which can be in h a 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  d 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 * A ? r -  supp 1 ? od Rosp i ra t o r s

E x t r c m e l y ' 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 du s t  c o n c e n t r a t i o n s  a re  v e r y  h ig h ,  

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.i
Two ge n e ra l  typ e s  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  i s  sup -  

' . p l i e d  to  a h o o t ,  helmet o r  f a c e p ie c e  g i v e  the

g r e a t e s t  degree  of '  p r o t e c t i o n .  A i r ' i s  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  s o u rc e  must be l o c a t e d  in an uncontaminated 

area and i f  the  s o u rc e  is  n o t  s p e c i f i c a l l y  de­

s ig n e d  f o r  b r e a t h in g  purposes.,  a tem perature  

se n s ing  a larm must be i n s t a l l e d  on the  compres­

s o r  o r  a carbon monoxide m o n i t o r in g  d e v ic e  mu si. 

In: h r .  l o l l e d  in (.Ik : a i r - 1  !»)<*. An I. i -  I’ I V r/ a  com­
pounds s h o u ld  not  bo used in Lhc compressor sys  

tern; w a te r  v a p o r  must be removed by d r y i n g  and  
o i l  m is ts  be removed by a f i l t e r .  F i g u r e  12
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shows a p l a s t i c ,  d i s p o s a b le  hood deve loped by 

the  Puget Sound Naval S h ip y a r d  t o r  s i t u a t i o n s  

where a v e r y  h ig h  degree o f  p r o t e c t i o n  is  r e ­

q u i r e d .  T h i s  hood is  a v a i l a b l e  c o m m e rc ia l ly .

The a i r - l i n e  s h o u ld  be fa s te n e d  t o . t h e  hood 

w i t h  a q u i c k - d i s c o n n c c t  f i t t i n g .

b, Sci^-po'we-red (£'i r - 1 Ine  r e s p i r a t o r s  connected 

to  a compressed a i r  s u p p ly  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. S e l f -p o w e r e d  re s p i  r a t o r s . 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 l s o  r e q u i r e  

c a r e f u l  m aintenance .  B a t t e r i e s  must be re ­

charged d a i l y ,  f i l t e r s  re p la c e d  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  

th e s e  d e v ic e s  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 1t e r i  nq re s p i  r a t o r s

T h e re  a re  s e v e r a 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 th  a h a l f -m a sk  

f a c c p i c c c  a r e  c o n s id e r e d  most s u i t a b l e  f o r  use by i n ­

s u l a t o r s .  O n ly  those approved  f o r  p r o t e c t i o n  a g a in s t  

a s b e s to s  d u s t  by the U.S', Bureau o f  Mines shou ld  be 

used.  These d e v ic e s  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 tm o sphe r ic  c o n c e n t r a ­

t i o n  o f  a s b e s ro s  f i b e r s  Is  a t  r e l a t i v e l y  low l e v e l s .
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A l l  the recommendations f o r  r e s p I r a t o r - f i t t i n g , 

t r a i n i n g  o f  workmen and m aintenance ,  d e t a i l e d  in 

Z99.3-1971 shou ld  be f o l l o w e d .

a . Reusable  p a r t I c u 1 a t e - f i 1 t e r i n g  r e s p i r a t o r s

A v a r i e t y  o f  re u s a b 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 re  a v a i l a b l e .  To i n s u r e  propei 

f i t t i n g ,  s e v e r a l  d i f f e r e n t  makes s h o u ld  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 c e p ie c e  w i l l  

f i t  a i l  f a c e s . R o u t in e  maintenance is  a b s o lu te '  

. l y  n e c e s s a ry  to* re p la c e  c log ge d  f i l t e r s  and 

le a k in g  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-  

m a in ta in e d  r e s p i r a t o r s  produce a f a l s e  sense o f  

socLiri  t y .

I
* b. D is p o s a b le  pa r t  i cu 1 a t e - f  i 1 t e r  ? ng r e s p i r a t o r 1

O p e r a t io n  o f  an adequate r e s p i r a t o r  main­

tenance program can be t roub lesom e and,  i f  o n l y  

a Pew men a r e  i n v o l v e d ,  i m p r a c t i c a l .  Disposable 

r e s p i r a t o r s  a re  a v a i l a b l e  which a re  d e s i g n e d  to 

be worn f o r  no lo n g e r  than one s h i f t  and then 

d i s c a r d e d .  I n h e r e n t l y ,  th e se  d e v ic e s  a re  not 

as rugged as a re u s a b le  r e s p i r a t o r  and no a t ­

tempt s h o u ld  be made to  use them lo n g e r  than on< 

shi  f t .
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No d u s t  c o n t r o l  program can be e f f e c t i v e  u n le s s

workmen and s u p e r v i s o r s  u n d e rs ta n d  the  hazards  a s s o c i a t e d
>

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

f o r  f o l l o w i n g  recommended p ro c e d u re s  c a r e f u l l y .  U n d e rs ta n d ­

ing is  o n l y  o b t a in e d  by e d u c a t io n  o f  pe rsonne l  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  p r o c e d u r e s .  Fo r  an e d u c a t io n  and t r a i n ­

ing program to  be s u c c e s s f u l ,  both  management and l a b o r  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  program s,  

i t  i s  e s s e n t i a l  t h a t  f i r s t - l i n e  s u p e r v i s o r s  be i n t e r e s t e d  in 

and c o o p e ra te  in the work.
i

J

The harmful e f f e c t s  o f  n e g l e c t  o f  p ro c e d u re s  f o r

c o n t r o l l i n g  a s b e s to s  d u s t  a r e  not  a p p a re n t  f o r  mfiny y e a r s .

T h e r e f o r e ,  i t  i s  more d i f f i c u l t  to  c o n v in c e  workmen o f  the  
«

n e c e s s i t y  o f  f o l l o w i n g  r u l e s  f o r  w ork ing  w i th  i n s u l a t i n g  ma- 1 

t e r i a l s  than i f  p h y s i c a l  hazards  were i n v o l v e d .  However,  those 

s h i p y a r d s  which conduct  e d u c a t io n  and t r a i n i n g  programs r e ­

p o r t  good s u c c e s s .

£ d u c a t io n  in hazards  a s s o c i a t e d  w i th  use o f  in s 'u la t in 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  s h o u ld  bo 

in< hnt<*<l in .tpp r«-n I i cv  l i . l i n i n g  programs, f o r  11 n * t inn- Ix - i in j ,  

l iuwovor,  l r a i n i n g  niui imIiu ■) i. i < »it uui'.t Ik* doin' ni ill** iiti i py.i r d \ . 

Tl»i<; must be a c o n t i n u i n g  program and s h o u ld  in c lu d e  not  o n l y  

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 th  

i n s u l a t i o n  m a t e r i a l s .  1
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High tem perature  m o r ta r  packed in p l a s t i c  

bag. -W ater  i s  added to  bag through  spout  

and m o rta r  m oistened b e f o r e  o p e n in g .  The 

m oistened  m o r ta r  i s  removed as r e q u i r e d  and 

m ix in g  completed in s h ip p in g  c o n t a i n e r .

A l l  wastes a re  p la c e d  in c o n t a i n e r  and se n t  

to  d is p o s a l  a t  end o f  S h i f t .

Photo c o u r t e s y  I n s u l a t i o n  I n d u s t r y  H yg iene  

Program.

Figure 1

*1 A-*
S' X(  r • t.
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Figure 2

P ro ce du re  used a t  Puget Sound Naval S h ip y a r d  

f o r  h a n d l in g  bend s -ecc ions .  S e c t io n s  a re  

c u t  in f a b r i c a t i o n  shop, dipped in w a te r  ond 

p la c e d  in p l a s t i c  bag. The bag i s  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 .

* rt> & £
■ t  '
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Figure 3

P o r t a b le  d o w n -d r a f t  t a b l e  deve loped by Puget 

Sound Naval S h ip y a r d  f o r  use s h ip b o a rd .

L i g h t  w e ig h 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 l o t h  on deck.

»/

v , » *A

'Vwr
J i



Shipyard Manual

Figure k

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

c u t t i n g .  Note l a t e r a l  .d r a f t  hood In 

f a b r i c a t i o n  i s  dona. T h i s  p ro c e d u re  

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

1

*)

e r  b e f o r e  

wh i ch 

is  used
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Figure 5

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

S h ip y a r d ,  F ib r o u s  g la s s  f i l l e r  i s  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- 

i s  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 .

1



F i g u r e  7

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

c l e a n - u p .

Photo c o u r t e s y  o f  Puget Sound Naval S h ip y a r d .
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F i g u r e  8

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

band saw. W ith o u t  the back l i g h t i n g  used 

h e r e ,  much o f  the d u s t  would n o t  be 

v i s i b l e .
' - l

t

!
Photo c o u r t e s y  i n s u l a t i o n  I n d u s t r y  H yg iene 

' • • Research Program.
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F i g u r e  9

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

d iam eter  p ip e  s e c t i o n s .  A i r  i s  exhausted 

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

c u t .

Photo c o u r t e s y  I n s u l a t i o n  i n d u s t r y  Hygiene 

Research Program.
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F i g u r e  13

A i r - s u p p l i e d  p l a s t i c  hood deve loped by 

Puget Sound Naval S h ip y a r d .  C o v e r a l l s  

o r e  p u l l e d  o v e r  in n e r  b ib  which  holds 

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

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

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


