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I . In t r o d u c t io n  *

• Much o f  the equipment i n s t a l l e d  in s h ip s  re q u i re s

thermal . in su la t io 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 sa b le ,  p r o p e r t i e s ,  a sb e s to s  i s  w ide 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 in g , '  remov­

ing o r  h a nd l in g  i n s u l a t i o n  can produce a i r b o r n e  du s t  which 

contaminates the workroom a i r .  I n h a l a t i o n  o f  a sbe s to s  f i ­

bers  may cause  s e r i o u s  d i s e a se  in those  exposed. Many 

s t u d ie s  have found that  cases  o f  a s b e s t o s i s ,  lung cancer  

and p le u ra l  and p e r i ton e a l  mesothelioma have occurred  f o l ­

lowing exposure  to a i r b o rn e  a sb e s to s  f i b e r s .  These d i s ­

eases u s u a l l y  do not  become m a n i fe s t  u n t i l  many years  a f t e r  

f i r s t  exposure. '

Cases o f  a sb e s to s  d i s e a s e s  have been reported in men 

who a re  not  u s u a l l y  con s ide red  to be a sb e s to s  workers.  

P i p e f i t t e r s ,  steamf i t t e r s , bo i le rm ake r s ,  welders and shot  

b l a s t e r s , ’ f o r  example, may remove i n s u l a t i o n  in the cour se  

.of thei r work. Members o f  these and o th e r  t rades who work 

in the a re a s  .where i n s u l a t i o n  i s  be ing  a p p l ie d  o r  removed 

a re  p o t e n t i a l l y  exposed to a i r b o r n e  a sb e s to s  dust.  A l ­

though these exposures  a re  in t e rm i t t e n t ,  they may be s i g -  

ni f  icant.

Dusts  o th e r  than a sb e s to s ,  such as some forms o f  diatom- 

aceous ea rth ,  may a l s o  be important in p roduc ing  pneumocon­

io se s .  However, l e s s  i s  known o f . t h e  hazard  which might

1 ‘ , ' - ♦ * .



be created  by such exposures  as occu r  in s h ip y a rd  work. 

The genera l  goal in a l l  i n s u l a t i o n  work must be to con­

duct i t  in accordance w ith  a c o n t r o l 'p r o g r a m  which m in ­

imizes exposures  i n c lu d in g  those  caused by b r i e f  peak 

ep isodes .  •

Achievement o f  t h i s  goal i s  p a r t i c u l a r l y  nece s sa ry  

because o f  the u n c e r t a i n t i e s  inhe rent  In  the p re sen t  

T h re sho ld  L im i t  Va lue  (TLV) f o r  a sb e s to s  which was adopt 

ed p r i m a r i l y  to p revent  development o f  a s b e s t o s i s .  

S t u d ie s  o f  the m o r t a l i t y  exper ience  o f  i n s u l a t o r s ,  how­

ever, have shown tha t  v a r i o u s  forms o f  cancer  a re  s i g -
*

n i f l e a n t  o ccupa t iona l  d i s e a se s  in t h i s  trade. There fo re  

the o n l y  prudent cour se  i s  to reduce dust  exposures  by 

a l l  f e a s i b l e  means. Measurements o f  a tmospher ic  concen­

t r a t i o n s  o f  a sbe s to s  f i b e r s  can be used to i d e n t i f y  

sou rce s  o f  contam inat ion  and to p o in t  out  d e f i c i e n c i e s  

in con t ro l  methods. Pr imary r e l i a n c e  f o r  con t ro l  o f  ex ­

po su re s ,  however, must be p laced  on f a i t h f u l  observance 

o f  p rocedura l  ru le s .

A l though  a reas  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 yard, one r e s p o n s ib le  person,  perhaps the in d u s ­

t r i a l  h y g i e n i s t  o r  the s a fe t y  p r o f e s s i o n a l ,  shou ld  meet
. 1

with  the work supe r in tendent  and the foreman to su rvey  

• the j o b  be fo re  any work is  s t a r t e d .  The ob jec t  o f  t h i s  

su r v e y  would be: ,to determine what d u s t  problems m ight be 

c rea ted  and to £>lan methods to con t ro l  them. The report

. > I
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shou ld  be made a v a i l a b l e  to the c o s t  e s t im a to r s  as  w e l 1

as those concerned f o r  the d ay - to -d a y  work schedu le .  Con­
I

t r o l s  may in c re a se  c o s t s  but c lean -up  expenses may be re­

duced, and c o n t r a c t o r s  shou ld  be aware o f  the p rocedures  

which they w i l l  be requ i red  to fo l low .

Opera t ion s  which genera te  l a r ge  amounts o f  dust  inc lude :

1. R ip - o u t  o f  o l d  i n s u l a t i o n

2. M ix in g  a sb e s to s  morta r  and dry  cements '

3. Cu t t in g  i n s u l a t i o n  m ate 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 by hand o r  power t o o l s

4. B lo c k in g  o r  hammering on b lo ck  o r  p ipe  cove r ing  to 

se a t  m ate r ia l

5* Warehousing s to rage  and t r a n s p o r t a t io n  o f  m ate r ia l

6. C lean-up and waste hand l ing .

P a r t i c u l a r  e f f o r t s  shou ld  be made to con t ro l  dust  d i s ­

p e r s i o n  d u r in g  these  o p e ra t io n s  both to reduce peak exposures  

and to p revent  genera l  contam inat ion  o f  the atmosphere o f  

the work area.

The fo l l o w in g  s e c t i o n s  o f  t h i s  manual d i s c u s s  in d e ta i l  

p rocedures  which have been found u se fu l  in reducing atmos­

p h e r i c  contam inat ion  by i n s u l a t i o n  du s t s .  Those procedures  

have been assembled from research  o f  ou r  Labora tory  and * 

from seve ra l  o t h e r  sources,  w ith  major 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 Sh ipya rd s ,  A d d i t i o n a l  In fo rm at ion  i s  g iven  in
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NAVSHIP INST 5100.26: A sb e s t o s  Exposure Hazaras;  Control  

o f ,  o f  Feb. 9, 1971, which d e sc r ib e s  the U.S. Navy d i r e c -
' i

t l v e s  f o r  work ing w ith  a sbe s to s ,

11. Contro l  o f  Asbes to s -Conta  In fnq Dusts  by Use o f  S u b s t i ­

tu te  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 ta in in g  reduced p r o ­

p o r t i o n s  o f  a sb e s to s  o r  no a sbe 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 io n .  Before  a m ater ia ]  i s  

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

cons ide red .  From a hea lth  p o in t  o f  view, one must guard 

a g a i n s t  tha t  which has happened in o the r  env ironmenta1 s i t - ,  

u a t io n s  —  where in the d e s i r e  to m in im ize  use  o f  a sub ­

s tance  w ith  some known hazard, an un te sted  substance  has 

been s u b s t i t u t e d  which l a t e r  tu rn s  ou t  to be o f  the same 

o r  g r e a t e r  hazard. ’

A second c o n s id e ra t i o n  must be: w i l l  the new m ate r ia l  ‘ 

meet eng inee 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 ua te ly  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 ta in in g  reduced amounts o f  a sbe s to s  have 

been used in the f o l l o w in g  a p p l i c a t i o n s :

A . F ib rou s  g l a s s  fo r  b lanket  and pad f i l l i n g

• Amosite  b lanket  covered w ith  a sbe s to s  c lo th  

i s  a s tandard  m ate r ia l  f o r  making v a l v e  and f lange
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pads.  S u b s t i t u t i o n  o f  the p roper  grade o f  f i b r o u s  

g l a s s  as  a pad f i l l e r  not o n l y  reduces a sbe s to s  

d u s t  d u r in g  f a b r i c a t i o n  and1 i n s t a l l a t i o n  but a l s o  

• tends to, le s sen  the problems du r ing  subsequent 

- '! r ip -ou.tV. A sbe s to s  c l o th  which has been t reated

w ith  a d u s t  sup p re s san t  i s  a v a i l a b l e  and i t s  use 

shou ld  a l s o  be encouraged.

B. P ipe coj/ering and b lo ck  w ith  reduced a sbe s to s  

con ten t  ' '

■ Over the years  the m anufacturers  o f  ca lc ium  

, s i  1 i c a te 1 m a te r i a l s  have been s t e a d i l y  reducing the 

pe rcentage  o f  a sb e s to s  f i b e r  in t h e i r  m a te r ia l .  

Ser ious,  c o n s id e r a t i o n  shou ld  be g iven  to those 

p roduc t s  c o n ta in in g  lower amounts o f  a sbe s to s  f i b e r .  

Severa l  B r i t i s h  f i rm s  have in t roduced  a sbe s to s -  

f r e e  ca lc ium  s i l i c a t e  b lock  and p ipe  cove r ing .  To 

date, however, t h i s  m ate r ia l  has not been adequa te ly  

e va lua ted  in the Un ited  S t a te s  to determine how i t  

w i l l  perform in use. Severa l  groups  are  a c t i v e l y  

work ing to develop s u b s t i t u t e  m a te r i a l s  and new 

p roduc t s  may be expected.

! 111. Reduct ion  o f  Dust by Chances in Work Methoas
i1 • --------------------- ---------------------------------------------------- “ “
i ' . . _ •
j • In  many o p e ra t io n s ,  changes in work p r a c t i c e s  w i l l

reduce 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 i s c u s s e d  in t h i s  s e c t io n  have been u t i l i z e d  and 

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

A. M ix in g  A sbe s to s  M orta r

'  T h i s  op e ra t ion  has u s u a l l y  been done a t  the

j o b  s i t e .  While  the time spent  in m ix ing  i s  q u i t e  

s h o r t ,  c o n s id e ra b le  dust  i s  produced. A te s ted  

method o f  c on t ro l  i s  to mix the mortar  d ock s id e  in 

an exhaust  v e n t i l a t e d  e n c lo su re  and package the 

mixed mortar  in covered  c o n ta in e r s  fo r  t r a n s p o r t a ­

t io n  to the job  s i t e .  M o r ta r  i s  a v a i l a b l e  packaged 

in seve ra l  s i z e s  o f  p l a s t i c  bags which have a spout  

through which water i s  in troduced.  S u f f i c i e n t  water 

i s  added to moisten the mortar;  a f t e r  p rem ix ing,  

the bag i s  opened and the remain ing water added.

The ca rton  in which the bag i s  packaged se rve s  a s  ' 

a m ix ing  box and waste c on ta ine r .  E i the r  o f  these  

methods m in im izes  dust  d i s p e r s i o n  a t  the job  s i t e .  

One commerc ia l ly  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 re  1.

B, P r e - c u t t i n g  p ipe  co ve r in g  and b lo ck  in the f a b r i ­

c a t io n  shop .

H and -cu t t in g  o f  p ipe  co ve r in g  and b lo ck  shou ld  

■ be kept to an a b so lu t e  minimum, Bend s e c t io n s ,  

p ipe  cover  length s  and b lo ck s  shou ld  be cu t  in the
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f a b r i c a t i o n  shop on exhau s t -ve n t i  la ted  equipment.

The procedure  used a t  the Puget Sound Nava] S h i p ­

ya rd  i s  shown in F i g u re  2. Cut s e c t i o n s  a re  dipped 

in water in a 5 5 - g a l l o n  drum and then packed in 

- p l a s t i c  bags which a re  labe led  to i d e n t i f y  the l o ­

c a t io n  where they a re  to be used. T h i s  procedure  - 

i n s u re s  tha t  the cut  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 re  app l ied .  Gore 

breakage i s  reduced and a l l  p a r t s  o f  the bend a re  

kept together .  The p l a s t i c  bags a re  a l s o  a v a i l ­

a b le  a t  the job  s i t e s  fo r  use  in c o l l e c t i n g  wastes.  

A l l  b lo ck s  and p ipe  s e c t i o n s  shou ld  a l s o  be dipped 

be fo re  a p p l i c a t i o n .  Puget Sound Naval Sh ipya rd  

has found that  t h i s  p rocedure  reduces dust  d i s p e r ­

s i o n  by 50-60 per cent.

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

I n s u l a t i o n  b lo ck s  shou ld  not be scored a t  the 

j o b  s i t e .  B lock s  which have been p re - sco re d  by the 

manufacturer  can be purchased,  o r  s tandard  b lo ck s  

can be scored  in the f a b r i c a t i o n  shop u s ing  an ex­

h a u s t - v e n t i l a t e d  gang saw. P r e - s c o r i n g  In the shops 

In su re s  good q u a l i t y  con t ro l  o f  s c o r in g  depth. .

D, I n s u l a t i n g  p ipe  a s sem b l ie s  in the shop

Some p ipe  a s sem b l ie s  a re  q u i t e  i n t r i c a t e  and 

a re  troublesome to lag  w h i le  In p lace .  A s a t i s -
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f a c t o r y  method o f  doing these  j o b s ,  p a r t i c u l a r l y  

d u r in g  s h ip  repa i r ,  which i s  employed by the Puget 

Sound Naval Sh ipya rd ,  i s  to remove the a ssembly  

••in c o n v e n ie n t l y  s i z e d  s e c t i o n s  and t r a n sp o r t  them 

to’ the shop. The work i s  enc lo sed  in an exhaus t -  

v e n t i l a t e d  p l a s t i c  tent,  the o l d  i n s u l a t i o n  re­

moved, any nece s sa ry  r e p a i r  o f  the p ip e s  performed 

and the assembled s e c t io n  re - la gged .  Not o n l y  i s  

du s t  d i s p e r s i o n  reduced, but i t  i s  much more con­

'  v e n ie n t  to r e - l a g  the s e c t i o n  in the shop than 

when i t  i s  p la ce  sh ipboard .  Any i n s u l a t i o n  which 

i s  damaged du r ing  t r a n sp o r t  and f i t t i n g  is  repa i red  

a f t e r  the s e c t i o n s  a re  in p lace .  P ipe  s e c t io n s  too 

la r g e  to b r in g  in to  the shop can be covered witn  

temporary e x h a u s t - v e n t i l a t e d  p l a s t i c  e nc lo su re s  and 

worked on ou t s id e .

H and -cu t t in g  a t  job s i t e s

, Some han d -c u t t in g  a t  job  s i t e s  i s  unavo idab le .  

However, d i s p e r s i o n  o f  du s t s  by these op e ra t ion s  

can be min imized. F i g u re  3 i l l u s t r a t e s  a p o r ta b le  

down-dra ft  t a b le  which i s  used by the Puget Sound 

Nava] Sh ipya rd .  T h i s  t ab le  has f o l d i n g  legs  so i t  ' 

can be c a r r i e d  down companlonways and se t  up conven­

i e n t l y  to the work, A small  i n d u s t r i a l  vacuum 

c le a n e r  i s  the source  o f  exhaust.  Scrap i s  dropped 

In to  a p l a s t i c  bag and a d i s p o s a b le  p l a s t i c  drop-
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c lo t h  i s  p laced  on the deck under the equipment.

S i x  mil  p o l y v in y l  c h l o r i d e  sheet  i s  s a t i s f a c t o r y .  

E l e c t r o s t a t i c  charge on the sheet  causes the d u s t  

to adhere to i t .  A t  the end o f  the s h i f t ,  the 

sheet  I;s' fo lded  up to con ta in  the waste and p laced  

in a p l a s t i c  bag f o r  d i s p o s a l .  A small  down-dra ft  

t ab le  f o r  use  in cramped q u a r te r s  can be c o n s t ru c te d
t /

from a j>five-gal Ion can. A screen  i s  f i t t e d  ove r  

the oped top and a tube so ld e re d  to the s i d e  near 

the bottom. A small i n d u s t r i a l  vacuum c le an e r  i sjV •
a ttached  to the tube. These procedures r e s t r i c t  

h a nd -cu t t in g  work to r e l a t i v e l y  small  a rea s ,  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 ie a ’n-up.

F a b r i c a t io n  o f  Pads and B lankets

. • Pads f o r  v a l v e s  and machinery shou ld  be f a b r i ­

cated  in the shop whenever t h i s  i s  p o s s ib l e .  Amo- 

s i t e  has been l a r g e l y  rep laced  by f ib ro u s  g l a s s  

f i l l i n g  with covers  o f  a sb e s to s  c l o t h  which has 

been t reated  with  dust  su p p re s sa n t s .  F ig u re  A 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  sup p re s s in g  dust  

d i s p e r s i o n .  The f i b r o u s  g l a s s  b lanke 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  procedure  i n su re s  ' 

t ha t  a l l  the b lanke t  w i l l  be dampened. The b lanke t  

and a sbe s to s  c l o t h  shapes a re  cut  in the l a t e ra l  

d r a f t  booth. F i g u re  5 i l l u s t r a t e s  another  system



10

J ■

} , *1 • •
1 •
i  •t .

f o r  dampens-ing pad m ate r ia l  b e fo re  c u t t in g .  As

. . t h e r e  i s  no l a t e ra l  d r a f t  booth in t h i s  shop,' a l l
| . 

the o p e ra to r s  wear r e s p i r a t o r s .

G*. Housekeeping nnd Clean-up

E s s e n t i a l  p a r t s  o f  a d u s t  c on t ro l  program 

a re  housekeeping and c lean -up  procedures.  M e t ic u ­

lous  a t t e n t i o n  must be g iven  to measures f o r  re ­

s t r i c t i n g  spread o f  dust  and l a r g e r  wastes.

F i g u re  6 a ga in  shows use o f  a p l a s t i c  d ropc lo th  

■ 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
% i

waste would be d i s t r i b u t e d  o v e r  the general  area
i ; .

o r  to lower d e c k s " i f  one were not used. F i g u re  7 

shows use  o f  an i n d u s t r i a l  v acuum 'c leane r  to c o l -
I

. l e c t  dust  and small  scrap. A reas  shou ld  be c leaned 

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

* In a l l  p o s s i b l e  i n s ta n c e s ,  workmen shou ld  c lean1 up 

t h e i r  own a rea s .  Where work r u le s  p r o h i b i t  t h i s ,

. the c lean -up  crew shou ld  be under the d i r e c t i o n  and 

' ' 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 i n su re

• tha t  p roper  a t t e n t i o n  i s  g i v e n  to t h i s  important 

sub jec t .  '
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i V . Reduct ion o f  Ousts by Use o f  Local Exhaust  Venti  l-stion

A. V e n t i l a t i o n  o f  la rge  power t o o l s  

Band Saws

* , E x te n s ive  use o f  band saws both in d ock s id e

f a b r i c a t i o n  shops and, on l a r g 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 se l  i t s e l f ,  make e m is s io n s  from band saws a 

major sou rce  o f  a sb e s t o s  dust.  F ig u re  8 shows the dust  c loud  

which i s  produced by use  o f  an un -c o n t ro l  1ed band saw. Con­

t ro l  dev ice s  f o r  such saws have been known fo r  years anc a re  ■ 

r e l a t i v e l y  s imple.  Convent ional  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 re s su re  bag house fo 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  o r  p o r t a b le  f a b r i c a t i o n  

shop. A c o l l a p s i b l e  umbrel la  type hood a t tached  to a A" o r  

5"  f l e x i b l e  hood can be p o s i t i o n e d  c l o s e  to the work to I n ­

c rea se  e f f e c t i v e n e s s  o f  the col  l e c t io n  system. F ig u re  9 shows 

use o f  a s imp le  dev ice  which i s  ve ry  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 in g  o f  l a r ge  d iameter p ipes.

Because some degree o f  p o r t a b i l i t y  i s  requ ired  in a tem­

p o ra ry  sh ipboa rd  f a b r i c a t i o n  area, a h igh  v e l o c i t y ,  low v o l ­

ume dust  c o l l e c t i o n  u n i t  i s  d e s i r a b le  f o r  such use. In 

F ig u re  10, a bond saw equipped with  t h i s  system i s  shown in 

use. In F i g u re  11, the tab le  top has been removed to show ' 

the p ic k -up  hood and duct. The a i r  mover i s  an i n d u s t r i a l  

vacuum c le a n e r  which p u l l s  a i r  p a s t  the saw blade a t  a v e l o c i t y  

o f  ove r  10,000 feet  per minute. T h i s  system i s  a v e ry  e f f i ­

c i e n t  dust  c o l l e c t o r .  U n i t s  such as t h i s  can a l s o  be de­

s i g n e d  to con t ro l  du s t s  produced by t a b le  saws.

"*rr*r-
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8* V e n t i l a t i o n  o f  Hand Power Too l s

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

con t ro l  dust  e m is s io n s  from most small  power to o l s  adequate­

ly.  Saber  saws f o r  c u t t i n g  p ip e  co v e r in g  and r o ta r y  saws 

f o r  c u t t i n g  a sb e s to s  cement board a re  well  c o n t r o l l e d  w ith  

these systems.  F i g u re  12 shows a sabe r  saw equipped w ith  

t h i s  system in use. I t  i s  apparent  th a t  l i t t l e  dust  i s  e s ­

cap ing.  Small  i n d u s t r i a l  vacuum c le a n e r s  can be used a s  the 

source  o f  exhaust.

• V- Reduct ion  o f  Dust by General Exhaust  V e n t i l a t i o n

In a d d i t i o n  to use  o f  du s t  s u p p re s s io n  procedures,  

compartments and o the r  enc lo sed  a rea s  w i l l  requ i re  genera l  ex ­

haust  v e n t i l a t i o n  to p revent  the gradua l  b u i ld -u p  o f  a sb e s t o s  

du s t  in the workroom atmosphere. The exhaust  must be d i s ­

charged to the o u t s id e  a i r  through an a i r  c leane r .

A. General Exhaust  V e n t i l a t i o n  o f  Sh ip  Compartments

Large  a i r  movers (10,000 cfm o r  more) can be 

p laced  on the deck and la r ge  d iameter t runk  l i n e s  

threaded through hatches.  S m a l le r  f l e x i b l e  ducts can be 

led from the trunk  l i n e s  to the a re a s  r e q u i r in g  v e n t i l a ­

t ion .  P r o v i s i o n s  must be made f o r  adm it t ing  make-up a i r  

to the v e n t i l a t e d  space in such a manner that a i r  f low 

sweeps the compartment. The Manual o f  Recommended P ra c ­

t i c e s  f o r  V e n t i l a t i o n  o f  Coat ing  and Su r face  P repa ra t ion  

Op e r a t i o n s  which was prepared  by the S h ip b u i l d i n g  Depart-

I
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men su p p l ie d  w ith  p roper  p r o t e c t i v e  equipment shou ld  

' a lways be used fo r  r i p - o u t  work and i t  shou ld  be
i

schedu led  fo r  rap id  completion.

VI 1. Persona l  P r o t e c t i v e  Equ ipment '

In a d d i t i o n  to dust  s u p p re s s io n  and dust c on t ro l  

p rocedures,  persona l  p r o t e c t i v e  equipment i s  o f ten  n e ce s sa ry  

to reduce exposure  and l i m i t  the spread  o f  contam inat ion.

The equipment desc r ibed  below i s  used in c on t ro l  programs.

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  requ i red  to p revent  

spread o f  contam inat ion  beyond work a rea s .  One method 

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

when leav in g  the work area o r  some time p r i o r  to e n te r ­

ing the locke r  room and p laced  In p l a s t i c  bags f o r  d i s ­

p 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  con­

s i s t s  o f  r e s in  impregnated paper c o v e r a l l s .  These a re  

inexpens ive ,  r e a d i l y  d i s p o sa b le ,  p revent  sp read ing  con­

tam inat ion  to l a u n d r ie s  and e l im in a te  p i l f e r a g e .  They  

a re  worn fo r  one s h i f t ,  then removed and p laced in p l a s ­

t i c  bags f o r  d i sp o sa l  w ith  o th 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 ro v ide  s u f f i c i e n t  p ro te c t io n  

f o r  a l l  but extreme c o n d i t i o n s .

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

Even i f  dust  s u p p re s s io n  and dust  contro l  

p rocedures  a re  used, some o p e ra t i o n s  generate  so much • '
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dust  tha t  i t  ts im prac t ica l  to m a in ta in  s a t i s f a c t o r y  a t ­

mospher ic  c on c e n t ra t ion s  o f  a sb e s t o s  f i b e r s  and ' r e s p i r ­

a t o r y  p ro t e c t io 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 s  a re  a v a i l a b l e  which a re  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  i n v o l v i n g  exposure  to a s b e s t o s . ’ 

i t  i s  emphasized tha t  u n s a t i s f a c t o r y  amounts o f  r e s p i r ­

a b le  dust  can be p re sen 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  dusty.  The f i n e  p a r t i c l e s  which 

can be inha ied  s e t t l e  s l o w ly  and w i l l  remain in the a i r  

f o r  some time 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  i s  a pp a re n t ly  c le a r .  C l a r i t y  o f  v i s i o n  i s  no t  a 

good I n d i c a t o r  o f  the absence o f  r e s p i r a b le  p a r t i c l e s .

1. A i r - s u p p l i e d  R e s p i r a t o r s

Extremely du s ty  j o b s ,  such as  r ip - o u t  o f  ' 

o l d  i n s u l a t i o n  where dust, c on c e n t ra t io n s  are ve ry  

h igh ,  re q u i re  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 lean ,  d u s t - ’f ree  a i r  to a facep iece  o r  

hood. Two genera l  types, a re  a v a i l a b l e ;  a i r - l i n e  

and se 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  s u p p l ie d  

to a hood, helmet o r  fa cep iece  g i v e  the g re a te s t  de­

g ree  o f  p ro te c t io n .  A i r i s  fed to the facep iece  

from a compressed a i r - l i n e .  The q u a l i t y  o f  the sup ­

p l i e d  a i r  must meet a p p l i c a b le  s t a t e  o r  federa l  r e g ­

u l a t i o n s .  i f  the source  i s  not  s p e c i f i c a l l y  des igned 

f o r  b rea th ing  purposes,  a temperature sen s in g  alarm

'\
->
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must be i n s t a l l e d  on the compressor  o r  a carbon
< i

monoxide m on i to r in g  dev ice  must be i n s t a l l e d  in the 

a i r - l i n e . , '  A n t i - f r e e z e  compounds shou ld  not be
i *

-used in tip£ compressor  system; water vapor must 

- be removecT by d e s s i c a n t s  and o i l  m i s t s  be removed 

by a f i  I t e r .  ^ ' F i g u r e  13 shows an inexpens ive  p i a s -  

. t i c ,  d i s p o s a b le  hood developed by the Puget Sound
* l> 1

Naval Sh ip ya rd  f o r  s i t u a t i o n s  where a ve ry  h igh  

degree o f i p ro te c t io n  i s  requ i red .  T h i s  hood i sl /
ava i lab le<com m erc ia l  1y. The a i r - l i n e  shou ld  be 

fa s tened  to the hood with  a q u i c k - d i s c o n n e c t  f i t ­

. t i n g .

• b. A i r - l i n e  r e s p i r a t o r s  connected to a com.­

. p re s se d  a i r  supp ly  impose l i m i t a t i o n s  on movement,

' and t h i s  l im i t a t i o n  can be troublesome. Se l f -pow -  

. ered r e s p i r a t o r s  do not impose such l im 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  requ i re  c a re fu l  maintenance. Bat­

t e r i e s  must be recharged d a i l y ,  f i l t e r s  replaced 

and o the r  maintenance done r o u t i n e l y .  Workmen u s u ­

a l l y  p re fe r  these dev ices  to a i 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 a  respi  r o to r s  .

There a re  seve ra l  types o f  pa r t i  c u l a t e - f  i 1 t a r ­

ing r e s p i r a t o r s .  Those equipped w ith  a ha l f -mask  fa ce ­

p ie ce  a re  cons i de red -su i tab] e f o r  use  by i n s u l a t o r s .  Only 

those  approved f o r  p ro t e c t io n  a g a i n s t  pneumoconios is  and

f ^ '
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f i b r o s i s - p r o d u c i n g  du s t s  by the U.S,  Bureau o f  H ines  

shou ld  be used. These dev ice s  a re  Recommended fo r  p ro ­

t e c t io n  in those s i t u a t i o n s  where the a tm ospher ic  con­

c e n t r a t io n  o f  a sb e s to s  f i b e r s  i s  a t  r e l a t i v e l y  low 

le v e l s .  'Workmen w i l l  not wear r e s p i r a t o r s  a l l  o f  the 

time du r ing  which they a re  exposed and t h i s  f a c t  must 

be taken in to  account when r e s p i r a t o r s  a re  used to re­

duce exposures.

A l l  the recommendations f o r  r e s p ? r a t o r - f i t t i n g ,  t r a i n i n g  

o f  VADrkmen and maintenance, d e t a i l e d  in Z88.2-1971 -?
l ci ’ J  '  ■

shou ld  be fo l lowed.

a . Reusab le  p a r t i c u l a t e - f ? 1 terir.a r e s p i r a t o r s

A v a r i e t y  o f  reu sab le  p a r t i c u l a t e - f  i j t a 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 in su re  proper  f i t ­

t i n g ,  seve ra l  d i f f e r e n t  makes shou 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  facep iece  wi 11' f i  t al  1 f a c e s . Rout ine  

maintenance i s  a b s o l u t e l y  n e ce s sa ry  to rep lace  c logged  

f i l t e r s  and leak ing  i n h a l a t i o n  o r  e xh a la t ion  v a lv e s .  

P o o r l y  m a inta ined  r e s p i r a t o r s  produce a f a l s e  sense  

o f  s e c u r i t y .

' b. S i n g l e - u s e  p a r t i c u l a t e - f ?  1 te r in o  r e s p i r a t o r s

| Operat ion  o f  an adequate r e s p i r a t o r  main-

j tenance program can.be troublesome and, i f  o n l y  a few
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men a re  invo lved ,  im p rac t ic a l .  S i n g l e - u s e  r e s p i r ­

a t o r s  a re  a v a i l a b l e  which are  des igned  to be worn 

f o r  no longe r  than one s h i f t  and then d isca rded ,  

i n h e re n t l y ,  these dev ice s  a re  not a s  rugged a s  a 

reu sab le  r e s p i r a t o r  and no attempt shou ld  be made 

to use  them longer  than one s h i f t .  As  v/i th any 

r e s p i r a t o r ,  a t ra in ing '•p rogram  i s  requ i red  to i n ­

s u r e  that  they a re  p ro p e r l y  f i t t e d  and used.

V I I I .  Educat ion and T r a i n in g  .

No du s t  con t ro 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  understand  the hazards  a s s o c ia t e d  

with  the job s ,  the sou rce s  o f  the hazards and the reasons 

f o r  f o l l o w in g  recommended procedures  c a r e f u l l y .  Understand­

ing i s  o n l y  ob ta ined  by educat ion  o f  personne l  and t r a i n i n g  

in c o r r e c t  op e ra t in g  procedures  and changed work p ra c t i c e s .

For an educat ion  and t r a i n i n g  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 ith  a l l  s a f e t y  programs, i t  i s  e s s e n t i a l  tha t  f i r s t - l i n e  

s u p e r v i s o r s  be in te re s te d  In and cooperate  in the work. The 

program must be eval.uated o c c a s i o n a l l y  and r e f re sh e r  t r a i n i n g  

g i v c n . *‘;
. p . ■l •

The harmful e f f e c t s  o f  n eg lec t  o r  improper p rocedures  

, fo r  c o n t r o l l i n g  asbqs.tos dust  a re  not apparent  f o r  many years.
\ ■ i 1
* • . Therefore,  i t  i s  more d i f f i c u l t  to conv ince  workmen o f  the

* :

i

•ynr r
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n e c e s s i t y  o f  f o l l o w in g  ru le s  f o r  work ing w ith  i n s u l a t i n g  ma-
\

t e r i a l s  than i f  p h y s i c a l  hazards were invo lved .  However, 

those s h ip y a rd s  which conduct educa t ion ’’ and t r a i n i n g  p r o ­

grams rep o r t  good success .

%

Educat ion  in hazards  a s s o c i a t e d  w ith  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  

shou ld  be inc luded  in ap p re n t ice  t r a i n i n g  programs. For  

the time be ing ,  however, t r a i n i n g  and educat ion  must be 

done a t  the sh ip ya rd s .  T h i s  must be a c o n t i n u in g  program 

and shou ld  in c lud e  not o n l y  i n s u l a t i o n  workmen, but o th e r s  

who may o c c a s i o n a l l y  work w ith  i n s u l a t i o n  m a te r i a l s .

< l 
l.

r *

i  '
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IX, Medica l  Program

Medica l  s u r v e i l l a n c e  o f  the .sh ipyard  w ork fo rce  i s  

an e s s e n t i a l  p a r t  o f  the hyg iene  program. However, be­

cause  o f  the long p e r io d  ( y e a r s )  between o n se t  o f  exposure  

and f i r s t  ev idence  o f  d i s e a se ,  such s u r v e i l l a n c e  i s  an un­

r e l i a b l e  gu id e  to the e f f i c a c y  o f  a c o n t r o l  program. Ab­

n o r m a l i t i e s  which m ight  be found a re  ev idence  o f  the o v e r ­

s i g h t s  and inadequac ie s  o f  the p a s t ,  w h i l e  the s u i t a b i l i t y  

o f  c u r re n t  p r a c t i c e  would o n l y  be r e f l e c t e d  in the c l i n i ­

cal f i n d i n g s  o f  even decades hence. T h i s  c o n s t r a i n t  makes 

a l l  the more n e c e s s a ry  c a r e f u l ,  c on s ta n t ,  and d i l i g e n t  a t ­

te n t io n  to a l l  e n g in e e r in g  phases o f  the hyg iene  problem.

On the o th e r  hand, a medical program can be o f  v a lu e  to 

the workfo rce .  Shou ld  a b n o r m a l i t i e s  be found, a p p ro p r ia te  

treatment can be r a p id l y  undertaken;  in o th e r  in s tance s ,  

m o d i f i c a t i o n  o f  work s t r e s s  can be a r ranged .  The sp e c ia l  

hazard o f  c i g a r e t t e  smoking can be reviewed with  those  men 

who have t h i s  h a b i t  ( lung  cancer  seems not to be g r e a t l y  

in c rea sed  among a sb e s to s -e x p o se d  workmen except w ith  such 

smoking h i s t o r y ;  they have a r i s k  much g r e a t e r  than that  

o f  c i g a r e t t e  smokers in g e n e ra l ) .  A l s o ,  there  i s  some e v i ­

dence tha t  lung s c a r r i n g  a l s o  i s  exaggera ted  with smoking..

Wh i le  the medical  program may va r y  w ith  c i rcum stances ,  

i t  sh ou ld  a t  l e a s t  in c lude  che s t  X - r a y ,  b lood  count to e l im ­

ina te  anemia, pulmonary fu n c t io n  e s t im a t io n  ( a s im p le  

v i t a l  c a p a c i t y  t e s t ,  e a s i l y ' a n d  r a p id l y  done, u s u a l l y  s u f ­

f i c e s ) ,  c l i n i c a l  examinat ion  o f  the lung s ,  and a ca re fu l

V

»* t i
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rev iew o f  p e r t i n e n t  symptoms. .

Exam inat ion  once a year  s u f f i c e s - f o r  the younger  men 

(w ith  l e s s  than 15 yea r s  in the t r a d e ) ;  a f t e r  t h i s  p o in t ,  

exam inat ion  eve ry  s i x  months i s  p r e f e r a b l e ,  e s p e c i a l l y  f o r  

men w ith  a h i s t o r y  o f  c i g a r e t t e  smoking.
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X. Waste Control

Wastes must be c o l l e c t e d  and d i sp o se d  o f  promptly  to 

p revent  d i s p e r s i o n  o f  du s t s  throughout  the work area.  Some 

recommendations f o r  c o l l e c t i n g  and c o n t a in in g  wastes have 

been g ive n  in p reced ing  s e c t i o n s .  A d d i t i o n a l  measures f o r  

hand l in g  and d i s p o s i n g  o f  wastes a re  l i s t e d  below.

1. A l l  used  f j l t c r . i  from v e n t i l a t i n g ,  dust  c o l l e c t i n g  

o r  c le an in g 'e q u ipm e n t  shou ld  be t reated  as a sbe s to s

. wastes.
r

2. Wastes shou ld  be conta ined  in p l a s t i c  bags o r  o the r
.

* im perv ious1 c o n ta in e r s  f o r  h a n d l in g ,  s t o c k  p i l i n g

and/or  t r a n sp o r t a t io n .  .
* ■ y t ' '

3. ' • Wastes shou ld  not be perm itted  to accumulate, but
t ' i
. shou ld  be taken to the f i n a l  d i s p o s a l  s i t e  as soon

as  p o s s i b l e .  F ina l  d i s p o sa l  shou ld  be in accordance
j

with  a p p l i c a b l e  r e g u la t i o n s .  .
. \I '

k. Exposures  o f  waste hand le r s  shou ld  be eva luated  and,

' ■ • i f  ind ica ted ,  they shou ld  wear r e s p i r a t o r s .

X 1. Procedures f o r  e v a lu a t io n  o f  atmospher ic  conce n t ra t ion s  o f  

a sb e s to s  dust  • -

A i r  sampl ing procedures  and l a b o r a to r y  methods f o r  e v a lu ­

a t i n g  samples shou ld  conform to "those s p e c i f i e d  in U.S. Dept, 

o f  Labor r e g u la t i o n s .

C r3
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Figure 1

High temperature mortar, packed jin p l a s t i c  

bag. Water i s  added to bag through spout  

and morta r  moistened b e fo re  opening.  The 

moistened mortar  i s  removed as  requ i red  and 

m ix in g  completed in s h i p p i n g  con ta ine r .

A l l  wastes a re  p laced  In c o n ta in e r  and sent  

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

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

Program.

y i
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Figure 2

Procedure  used a t  Puget Sound Naval S h ip ya rd  

f o r  hand l in g  bend s e c t i o n s .  S e c t io n s  a re  

cu t  in  f a b r i c a t i o n  shop, d ipped in water and 

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

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

A t
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F i g u re  3

XP o r ta b le  down-draft  t a b le  developed by Puget 

Sound Naval S h ip ya rd  f o r  u se  sh ipboard ,

Ue(ht we ight  i n d u s t r i a l  vacuum c le an e r  used 

a s ’a!lr mover. Note p l a s t i c  bag f o r  scrap  

and d rope lo th  on deck.

* .
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F ig u re  h

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

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

f a b r i c a t i o n  i s  done. T h i s  p rocedure  .is used 

a t ; Puget Sound Naval S h ipya rd .  <

i
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Figure 5

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

Sh ipya rd .  F ib ro u s  g l a s s  f i l l e r  i s  dampened 

.before c u t t in g .  A s  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 ra to r s  wear r e s p i r a t o r s .

A i

;
r.
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F i g u re  7

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

c lean -up .  .

Photo cou r te s y  o f  Puget Sound Naval Sh ipya rd .
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F i g u r e  8 • .

' » . Dust produced by use o f  an u n v e n t i l a t e d

band saw. W ithout the back l i g h t i n g  used 

' here, much o f  the d u s t  would no t  be 

v i s i b l e .  . . .

. Photo c o u r te 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 ig u re  9
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Dust  c o l l e c t i o n  system f o r  c u t t i n g  K r g e  

d iameter p ipe  s e c t i o n s .  A i r  i s  exhs 

from the end o f  the p ip e  f a r t h e s t  fr  - the. 

cut .  '

Photo c o u r te s y  I n s u l a t i o n  I n d u s t r y  H

Res'ea rch P rog ram. •
~ > ‘ . . • ' ' 
v. . ’ *• . * .
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Figure 10'

Cutt in g  p ipe  wi th Band saw equipped w ith  

h i g h - v e l o c i t y ,  low-volume exhaust  system. 

Compare du st  produced w ith  th a t  shown in 

.F i g u re  8. .

Photo c ou r te 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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Figure 11

Dust c o l l e c t i o n  p o r t  and duct  I n s t a l l e d  on 

F o r r e s t  band saw whose u se  i s  shown In 

F i g u re  10. Duct connects  to HoFfman 

i n d u s t r i a l  vacuum c le an e r .

. Photo c o 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.

I
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Saber  saw equipped wi th h i g h - v e i o c i t y ,  

low-volume exhaust  system. :
7* ‘
1 i 

r

Photo cou r te sy  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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Fjgure 13 -

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

Puget Sound Naval Sh ip ya rd .  Coveral 

a re  p u l l e d  ove r  inne r  b ib  which hold; 

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

s i m i l a r  equipment, i s  requ i red  f o r  srcc 

o p e ra t i o n s  as r i p - o u t  o f  o l d  in su la te  :.r

1
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