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M O U N T  S I N A I  S C H O O L  OF M E D I C I N E  
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F I F T H  A V E N U E  A N D  1 0 0 T H  S T R E E T  - N E W  Y O R K ,  N.Y.  1 0 0 3 9

of Commitmly 7>l(dicin' Ju ly  12, 19

To:

From:

Members of Shipyard Manual Committee 

Duncan A. Holaday and Wil l iam B. Re i tze

i r i \Enclosed is  a revi sed rough draft  of the proposed shipyard manual'—J~ 
which incorporates suggestions and comments sent in by the commit­
tee members.' We wish to express our thanks for  your review of the 
or ig ina l  mater ial  and the suggestions which you made. Personal ly ,  
l consider th i s  draf t  to be a considerable improvement over the 

•* orig ina 1 vers ion. '•

Copies of the f igures  are not enclosed because our Xerox machine 
wi l l  not reproduce g lossy photographs. However, the l i s t  of cap­
tions w i l l  give you at  le as t  some clues  concerning the f igures,  i f  - 
you have addi t ional  m at er ia l ,  such as photographs, sketches or sug­
gestions for f igures  which would improve th i s  document, please le t  
us have i t .  ‘ "

You w i l l  note that the sect ion on v e n t i l a t i o n  is  s t i l l  blank. We 
have read the mater ial  in the pamphlet supplied by Bethlehem but 
would appreciate  any addi t ional  thoughts on how to use mechanical  
v e n t i l a t io n  to control  dust aboard ship.  .

We would appreciate  i t  i f  you could review th is  document and let  us 
have your comments by August 15. As you probably know, an interna­
tional  symposium on safety  and health in shipbui lding is  being-held 
in Hels inki  August 30-Scptember 1, 1971- We w i l l  be l i s ten ing a v id ­
ly for any helpful  thoughts that are presented at  the conference 
and i t  would be helpful  i f  we had your opinions of the manual to 
compare with what others present.

DAH; 1 kh 
Enc 1.



DRAFT 5/26/71

1 . 1 n troduct ion

Much of  the equipment i n s t a l l e d  in ships  requires  
thermal in su la t i o n .  Because of  i t s  d es i r ab le  and, in some 
cases.,,; indispensable,  p ropert ie s ,  asbestos is  widely used 
as a component of  insu lat ing  m a te r i a l s .  Applying, remov­
ing or handling insu lat ion  can produce a i rborne  dust which 
contaminates the workroom a i r .  Inhalat ion of asbestos f i ­
bers can cause ser ious  in jury  to those exposed. Many 
. studies’ have found that cases of  a s b e s t o s i s ,  lung cancer  
and p leural  and per i toneal  mesothelioma have occurred f o l ­
lowing exposure to a i rborne asbestos f i b e r s . .  .

Cases of  asbestos diseases  have been reported in men 
who are not u s u a l l y  considered to be asbestos workers. Pipe­
f i t t e r s ,  s team f i t te rs  and welders and shot b la s t e r s ,  for ex­

' ample, may remove insu lat ion  in the course of th e i r  work. 
Members of these and'other trades f requent ly  work in the areas  
where insu la t ion  is being appl ied or removed and thus are  
p o t e n t i a l l y  exposed to airborne asbestos dust.

Dusts other than asbestos ,  such as some forms of dia-  
tomaceous earth,  may a l so  be important. However, less  is  
known of the hazard which might be created by such exposures 
as occur in shipyard work. The general goal in a l l  in s u la ­
tion work should be to maintain a c lean environment.
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Although areas of 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 responsible person, perhaps the in dus tr ia l  
hygien i s t  or  the safety  o f f i c e r ,  should meet with the job  
superintendent and the job foremanto survey the job before 
any work is  s ta r te d .  The object  of t h i s  survey would be 
to determine what dust problems might be created and the 
areas where they w i l l  be. This  committee should then 
recommend procedures to reduce dust exposures during the 
completion of  the job .  The committee report should be 

•made a v a i l a b l e  to the cost  est imators  as well  as those con­
cerned for  the day-to-day work schedule.  Controls w i l l  
increase costs  and contractors  should be aware of the pro­
cedures which they w i l l  be required to fol low.

• Operations which generate largo amounts of dust include

! .  Hi p-on t o l ‘ o I d i lu.u 1.1 1 ion •

2. Mixing asbestos mortar
3. Cutting insu la t ion  mater ia l  e i t h e r  on s i t e  or

■ in. fab r i ca t io n  shops *
Blocking or hammering on block or pipe covering 
to seat  material

• 5. Warehousing and storage o f  mater ia l  *
6. Clean-up and waste handling.

P a r t i c u l a r  e f f o r t s  should be made to control dust d i s ­
persion during these operat ions both to reduce peak exposures 
and to prevent general contamination of the atmosphere of 
the work area .  '
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The fol lowing sect ions  of th i s  manual d i s c u s s ' i n  de­
t a i l  procedures which have been found useful  in reducing 
atmospheric contamination by insu la t ion  dusts.  These pro­
cedures have been assembled from research of  our Laboratory  
and from several  other  sources,  with major contr ibut ions

«

made by the programs developed at  the Puget Sound and Long 
Beach Naval Shipyards.

\ * *
I 1. Control of Asbestos-Containinq Dusts by Use of Subst i tute  

Mater ia1s •

Subs t i tut ion  of mat e r ia l s  containing reduced proportions  
of asbestos or no asbestos a t  a l l ,  i s  becoming more common in 
ship construct ion .  Before a mater ial  i s  subst i tuted  for a s ­
bestos,  c e r t a in  points  must be c a r e f u l l y  considered.  From a 
health point of  view, one must guard aga inst  that which has 
happene*d in other  environmental s i t u a t io n s  --  where in the 
d e s i r e  to minimize use of  a substance with some known hazard,  
.'ni mi I It'd subs t.'uice bus burn sub:’, t. i Ut Led which la t er  turns 
out l.u bf ul tin: line of  g fu. 11 o!’ lui/.ii’d. .

A second cons iderat ion must be: w i l l  the new material  
meet engineering s p e c i f i c a t i o n s  and w i l l  I t  perform ade­
quately under condit ions of  use.

M ater ia l s  containing reduced amounts of  asbestos have 
been used in the fol lowing ap p l i c a t io n s :
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A . F iber  gloss  for blanket and pad f i l l i n g

Amosite blanket covered with asbestos c loth  
is a standard material for making vaivo and flange 
pads. Subst i tut ion  of  the proper grade.of  f ib e r  g lass  
as a pad f i l l e r  not only reduces asbestos dust during 
fa 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 
the problems during subsequent " r ip -o u t" .  Asbestos  
c l o th  which has been treated with a dust suppressant  
i s  a v a i l a b l e  and i t s  use should a l s o  be encouraged.

B . „ B . i J > . < j t v * ^ r  t iu j u u l  J j h u _ k  wi  l lt_ a s b f v . J  o i;

Ulll I (Mil

• Over the years the manufactu 1'crs of  calcium
s i l i c a t e  mater ia l s  have been s t e a d i l y  reducing the per­
centage of  asbestos f i b e r  in t h e i r  m ate r ia l .  Serious  
cons iderat ion should be given to those products con­
ta ining lower amounts of  asbestos f i b e r .  Several  
B r i t i s h  firms have introduced as bes to s - f re e  calcium 
s i l i c a t e  block and pipe covering.  To date, however, 
t h i s  materia]  has not been adequately evaluated in the 
United States  to determine how i t  w i l l  perform in use.

1 1 i . Reduction of  Dust by Changes in Wor.k Methods

In many operat ions,  changes in work p ra c t i ces  w i l l  re­
duce dust d i spers ion very s i g n i f i c a n t l y .  A l l  of the pro-
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cedures discussed in th is  sect ion 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, Mixing Asbestos Mortar

■ This  operation has u s u a l l y  been done at  the
job s i t e .  While the time spent in mixing is  quite-  
short ,  cons iderable dust i s  produced. A tested method 

" of  control  is  to mix the mortar dockside and package
. the mixed mortar in several  containers  for t ransporta­

______  tion to the job s i t e .  Mortar is  a v a i l a b l e  packaged in
several  s ize: ;  of p l a s t i c  bays which have a spout 
through which water i :J i 11L reduced. S u f f i c i e n t  welcr  
is added to moisten the mortar;  a f t e r  premixiny, the 

_ bag is opened and the remaining water added. The c a r ­
ton in which the bag is  packaged serves as a mixing
box and waste container .  E i th er  of these methods min- • ■*

. imizes dust d ispers ion a t  the job s i t e .  One commercial­
ly  a v a i l a b l e  package is  i l l u s t r a t e d  in Figure 1.

- B. Pre-cutt ing pipe covering and block in the f a b r i ­
cat ion shop.

Hand-cutting of pipe covering and block should 
~ be kept to an absolute minimum. Bend sec t ions ,  pipe

cover lengths and blocks should be cut in the f a b r i c a ­
tion shop on exhaust-vent i la ted  equipment. The proced­
ure used at  the Puget Sound'Naval Shipyard is  shown in

■a ■ .
+ +  A  » r
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Figure 2. Cut sect ions  are dipped in water apd then 
packed in p l a s t i c  bogs which are labeled to ident i fy  
the locat ion where they are to be used. This pro­
cedure insures that the cut sect ions  are s t i l l  damp 
and r e l a t i v e l y  dust- f ree  when they a rc  appl ied.  The 
p l a s t i c  bags are a l so  a v a i l a b l e  at  the j o b - s i t e s  for  
use in c o l l e c t i n g  wastes.  •

C. Pre-scor ing blocks

Insu lat ion  blocks should not be scored a t  the 
. j o b  s i t e .  Blocks which have been pre-scored by.the  

manufacturer can be purchased, or standard blocks can 
be scored in the fab r i ca t i on  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 _ < m  _j Iuy j*|n >[>_
m *

Sumo pipe assemblies are qui te  i n t r i c a t e  and 
ar c  troublesome to lag whi le in p lace .  A s a t i s f a c t o r y  
method of  doing these job ,  p a r t i c u l a r l y  during ship re­
p a i r ,  which is employed by the Puget Sound Naval Ship­
yard, is  to remove the assembly in conveniently s ized  
sec t ions  and transport  them to the'shop. Here the old  
in su la t i o n  is removed, any necessary repai r  of  the 
pipes performed and the assembled sect ion re-laggcd.
Not only i s  dust d ispers ion reduced, but i t  is much . 
more convenient to re- lag the sec t ion  in the shop than
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when I t  is in place  shipboard. Any in su la t io n  which 
i s  damaged during transport  and f i t t i n g  i s  repaired  
a f t e r  the sec t ions  are in p lace .

E. Hand-cutting at  job s i t e s  ‘

Some hand-cutting at  job s i t e s  is  unavoidable.  
However, d i spers ion  of  dusts by these operations can be 
minimized. Figure -3’ i l l u s t r a t e s  a portable  down-draft 
table which i s  used by the Puget Sound Naval Shipyard.  
This  tab i c  has folding legs so i t  can be ca r r i ed  down 
companionways and set  up convenient ly  to the work. A 
small i n d u s t r i a l  vacuum c leaner  i s  the source of  ex­
haust.  Scrap is dropped into a p l a s t i c  bag and a drop- 
c loth is  placed on the deck under the equipment. These 
procedures r e s t r i c t  hand-cutting 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 ispers ion and f a c i l i t a t e  
clean-up.  •

F . Fabr i ca t ion  of  Pads and Blankets ■

Pads for valves  and machinery , shou1d be f a b r i ­
cated in the shop whenever th i s  is  po ss ib le .  Amosite 
has been l a r g e ly  replaced by f ibrous g la ss  f i l l i n g  with 
covers of  asbestos  c lo th  which has been treated with 
dust suppressants .  Figure U i l l u s t r a t e s  an e f f e c t i v e  
means for suppressing dust d i spers ion .  The fibrous  
glass  blanket is  unro l led ,  dampened and re - ro l l ed .  This
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procedure insures that a l l  the blanket w i l l  be dampened. 
The blanket and asbestos c lo th  shapes are cut in the 
l a t e ra l  d ra f t  booth.' Figure 5 i l l u s t r a t e s  another .sys­
tem for dampening pad mater ial  before cut t ing .  As 
there is no la t e r a l  d ra f t  booth in th i s  s h o p , . a l l  the 
operators wear r e s p i r a t o r s .

G. Housekeeping and Clean-up .

E ss ent ia l  parts  of  a dust c o n t r o l ' prog ram 
are housekeeping and clean-up procedures.  Meticulous  
attent ion must be given to measures for  r e s t r i c t i n g  
spread of  dust and larger  wastes.  Figure 6 again shows 
use of  a dropclotn 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 is t r ib u te d  over the 
general area or to lower decks i f  one were not used.  
Figure 7 shows use of an in d us tr ia l  vacuum cleaner  to 
c o l l e c t  dust and small scrap.  Areas should be cleaned 
up a t  the lunch break and the. end of each s h i f t .  In 
. i l l  poss ib le  i ii:. inline';, workmen should c Icon up the ir  
own o h m s . Wlie.re work rule:, p roh ib i t  l l i i : . ,  (he cleuii-up 
crew should be under the d i re ct ion  and supervis ion of  
the insu la t ion  foreman to insure that proper at tent ion  
is given to th i s  important subject .
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iV. Reduction of  Dusts by Use of Local Exhaust Venti ' lation

A , Ve nt i l a t i on  of  large power tools

- ' • Band Saws . • ■

' Extensive use of  band saws both in dockside  
\ m
fabr i ca t i on  shops andyon larger  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 major source of asbestos dust.  Figure 8 shows 
the dust cloud which is produced by use of  an un-control ­
led band saw. Control devices for  such saws have been 

'known for years and are r e l a t i v e l y  simple.  Conventional  
low v e l o c i t y ,  high volume systems using a negative  
pressure bag house for a i r  cleaning are usua l ly  more . 
p r a c t i c a l  in a f ixed i n s t a l l a t i o n  fab r i ca t ion  shop.
Figure 9 shows use of a simple device 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 during cutt ing  

« •
of large diameter pipes.  . .

Because some degree of p o r t a b i l i t y  is d e s i r ­
able in a temporary shipboard fab r i ca t ion  area,  a high

1sv e l o c i t y ,  low volume dust c o l l e c t i o n  tm-in is desirab-le 
for  such use.  In Figure 10, a band saw equipped with 
th i s  system is shown̂ . T̂’he table top has been removed
to show the pick-up hood'and duct.  The a i r  mover- is 
an in d u s t r ia l  vacuum c leaner  which p u l l s  about 50 cubic  
feet  of  a i r  per minute past the saw blade at  a v e lo c i t y  
of  over 10,000 feet  per minute. This  system Is a very/

ftvu 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 .  Units  such as th is  can a l so  
be designed to control  dusts produced by table saws and 
gang saws. .

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

High v e l o c i t y ,  low volume c o l l e c t io n  systems 
control  dust emissions from most small power tools ade­
quately .  Saber saws for cutt ing pipe covering and 
rotary saws for cat t ing  asbestos cement board are well 
cont ro l led  with these systems. F igure 11 shows a saber  
saw equipped with th i s  system in use.  i t  is apparent  
that l i t t l e  dust is  escaping. , '

V. Reduction of  Dust by Di lut ion V e nt i l a t i on  _

1
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A. . Scheduling o f . i nsu lat ion Wor.--:

Standard in dus tr ia l  hygiene p ra c t i ces  c a l l  
for  i s o la t in g  operations which contaminate the atmos­
phere with toxic  m ate r ia l s .  Areas where insulat ion  
work is  being done under condit ions  in which dust might 

' be created should be i so lated  by p l a s t i c  curtains  or
other means. Whenever poss ib le ,  work should be sched­
uled to-minimize the numbers of  other  tradesmen in the 
area .  Ship construct ion operations are more readi ly  
scheduled than- are ship repai r  or ship-breaking jobs.  
However, every e f f o r t  should be made to keep the num­
ber of  men exposed at  a minimum. In p a r t i c u l a r ,  r ip-  
out of  old insu la t ion  should always be i solated and 
i f  necessary performed on an o f f - s h i f t .  Trained work­

' men suppl ied with proper p ro te c t iv e  equipment should 
always be used for r ip-out  work and i t  should be 
scheduled for rapid completion.

Vi 1 , Pers on-1 I P I'n I.<m: l i ve __T<|ui])mouL

In addi t ion to dust suppression and dust con­
trol  procedures,  personal p rotec t ive  equipment is often neces 
sary to reduce exposure and l i m i t  the spread of  contamina­
t ion.  The equipment described below is- used in control  
programs. •

V I . Contro l  o f  Number o f  Workmen Exposed t
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A. Protect ive  Clothing • .

Protect ive  clothing i s  required to ke'ep con­
tamination confined to the work areas .  One nethod is  
to issue disposable c o vera l l s  which can be removed when
leaving the work area or some- time p r i o r  to entering

€-

th e ' l o ck er  foom and placed i n - p l a s t i c  bags for d isposal .  
A s a t i s f a c t o r y  type of prote ct ive  clothing cons is t s  of  
resin impregnated paper c o v e r a l l s .  These are inexpen­
s iv e ,  rea d i ly  disposable,  prevent spreading contamina­
tion to laundries  and el iminate  p i l f e r a g e .  They are  

.worn for one s h i f t ,  then removed and placed in p. last ic  
bags for  disposal  with other asbestos-containing wastes.  
These co v e r a l l s  provide s u f f i c i e n t  protect ion for a l l  
but extreme condi t ions .  '

B. Resp iratory  p rotec t ive  equipment -

* Even i f  dust suppression and dust control pro- 
cedu res are used, some operations generate so much dust 
that I t  i s  impractical  to maintain s a t i s f a c t o r y  atmos­
pher ic  concentrat ions of  asbestos f ib e r s  and resp i ratory  
protect ion must be provided to the workers.  A va r ie ty  
of resp i ra tory  protect ive  equipment i s  a v a i l a b le  from 
which devices s u i t a b l e  for var ious s i t u a t io n s  can be se­
lected.  American National Standard Z8B.3-1971 , S.afety 
Guide for Respiratory Protect ion Against  Asbestos-Con­
taining Dusts should be referred to for  detai led in f o r ­
mation. I t  is emphasized that uns a t i s fac to ry  amounts of
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resp i r a b le  dust can be present in the a i r  even though 
condit ions are  not v i s i b l y  dusty.  The f ine p a r t i c l e s  
which can be inhaled s e t t l e  s lowly and w i l l  remain in 
the a i r  for some time a f t e r  bust-d ispers ing  work has 
ceased and the a i r  is apparently c l e a r .

1 . Ai r-suppl led Rospi rotors '

Extrcmely'dusty jo bs ,  such as r ip-out  of old 
in su la t io n  where dust concentrat ions are very high,  
require use of  a i r - s u p p l i e d  res p i r a to r s  which w i l l  

. d e l i v e r  c lean ,  dust-free,  a i r  to a facepiece or  hood. 
Two general types are 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  re sp i r a to rs  in which a i r  is sup­
. p l i e d  to a hoot, helmet or  facepiece give the

• greatest  degree of  protect ion .  A i r ’ is  fed to
the facepiece from a compressed a i r - l i n e .  The 
a i r  source must be located in an uncontaminated 

. area and i f  the source is  not s p e c i f i c a l l y  de­
signed for  breathing purposes., a temperature

*

sensing alarm must be i n s t a l l e d  on the compres­
sor or a carbon monoxide, monitoring device must 
bo. i io . ln l lod in L bo . i i r - ! in< ‘. An I. i - I’r o o /o  com­
pounds should not be used in Lhc comp ressor sys 
tern; water vapor must be removed by drying and 
o i l  mists  be removed by a f i l t e r .  F igure 12
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shows a p l a s t i c ,  d isposable hood developed by 
the Puget Sound Naval Shipyard tor s i tu a t io n s  
where a very high degree of protect ion is re- 
(|U i m l .  This  hood is a v a i l a b l e  comma iv in I I y .
The a i r - l i n e  should be fastened to .the hoot! 
with a quick-disconncct  f i t t i n g .

b. S Ûd̂ -povrei êd (a’i r- 1 Ine resp i ra tors  connected
• to a compressed a i r  supply impose l im itat i on s
• on movement, and t h i s  l im i t a t i o n  can be t rouble­

. some. Sclf~powercd resp i ra tors 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 carry  and a lso  require  

. careful  maintenance. Bat te r ie s  must be re­
charged d a i l y ,  f i l t e r s  replaced and other main­
tenance done rout ine ly .  Workmen usua l ly  prefe r  i 
these devices to a f r - l i n e  re sp i r a to rs .

2. P a r t i c u l a t e - f i I t e r i n q  respi rators

■ There are several  types of p a r t i c u l a t e - f i l t e r ­
ing respi rators . '  Those 'equ ipped with a half-mask 
facc p i cc c  are  considered most s u i t a b l e  for use by in ­
s u la t o r s .  Only Chose approved for protect ion against  
asbestos dust by the U.S'. Bureau of  Mines should be 
used. These devices a re recommended for protect ion  
in those s i tu a t io n s  where the atmospheric concentra­
tion of asbestos f ib e r s  i s  at  r e l a t i v e l y  low le v e l s .
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A l l  the recommendations for resp I ra to r - f  i t t  i ng , 
t ra in ing of workmen and maintenance, deta i led  in 
Z99.3-1971 should be fol lowed.

• a . Reusable p a r t i c u 1 a t e - f i 1 ter?no resp i ra to rs
♦

A v a r i e t y  of  reusable p a r t i c u l a t e - f i l t e r ­
ing res p i ra to rs  are  a v a i l a b l e .  To insure proper  
f i t t i n g ,  several  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 ra to r  facepiece w i l l  
f i t  a l l  f a c e s . Routine maintenance is  absolute-  

• ly necessary to- replace clogged f i l t e r s  and 
leaking inhalat ion or exhalat ion va lves .  Un- 
mo intainod re sp i r a to rs  produce a f a l s e  sense of  
see n r ? 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  resp i ra tor s

Operation of  an adequate res p i ra to r  main­
tenance program can be troublesome and, i f  only  
a few men a re involved,  impract ica l .  Disposable 
res p i ra to rs  are a v a i l a b l e  which are designed to 
be worn for no longer than one s h i f t  and then 
discarded.  inherent ly ,  these devices are not 
as rugged as a reusable res p i ra to r  and no a t ­
tempt should be made to use them longer than one 
shi f t .



VI 1 I . Education and Training

No dust control  program can be e f f e c t i v e  unless
workmen and superv isors  understand the hazards as soc iated>
with the jobs ,  the sources of  the .hazards and the reasons 
for  fol lowing recommended procedures c a r e f u l l y .  Understand­
ing is  only obtained by education of  personnel and t ra in ing  
in co rrect  operating procedures.  For an education and t r a i n ­
ing program to be s u c c e s s f u l ,  both management and labor must 

. be concerned and p a r t i c i p a t e .  As with a l l  safety  programs,
• i t  is e s s e n t i a l  that f i r s t - l i n e  superv isors  be interested  in 

and cooperate in the work. _
- 1

The harmful e f f e c t s  of  neglect  of  procedures for  • 
co nt ro l l in g  asbestos dust are  not apparent for mSny years.  
Therefore,  i t  is more d i f f i c u l t  to convince workmen of the 
n eces s i t y  of  fol lowing rules  for working with insulat ing  ma- 1 
t e r i a l s  than i f  physical  hazards were involved. However, those 
shipyards which conduct education and t ra in ing  programs re­
port good success .  ‘ •

. education in hazards assoc ia ted  with use of  insulat ing
. m a t e r i a l s  and in s t ruc t ion  in co r r ec t  work p ra c t i ces  should be 

iu< ludcd in • i| )| > is ‘UI i i i  * li.iiitiu<| p r<x| |\tin*.. l o r  tin* linn* being,  
however, ( IM hi i u<( •iiul edit* .) l. i i >lt nui'.t he done nl I he \h i 11 yn t‘d’. . 
This must be a continuing program and should include not only  
in su la t io n  workmen, but others  who may o ccas io na l l y  work with 
in su la t io n  m a t e r i a l s .  ' . ‘
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- High temperature mortar packed in p l a s t i c
bag. Water i s  added to bag through spout 

. ' and mortar moistened before opening. The
moistened mortar i s  removed as required and 
mixing completed in shipping container.
A l l  wastes are placed in container  and sent  
to disposal  a t  end of S h i f t .

. Photo courtesy Insu lat ion  Industry Hygiene 
Program. . •

F i g u r e  1 . /
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F i g u r e  2

Procedure used at  Puget Sound Naval Shipyard 
for  handling bend s-eccions. Sect ions are  
cut in fabr i ca  L ion shop, dippetf in wo ter ond 
placed in p l a s t i c  bag. The bag is  then * 
l abe l le d  with the j o b - s i t e  descr ipt ion .
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F ig u r e  3

Portable down-draft table developed by Puget 
Sound Naval Shipyard for  use shipboard.
L ight  weight in d u s t r ia l  vacuum c leaner  used 
as a i r  mover. Note p l a s t i c  bag for scrap 
and dropcloth on deck. ' '

/

* V, T ̂

A
V'

■ 1 ■■

j i



S h ip y a rd  Manual

gure U

.Dampening f ibrous g la s s  blanket f i l l e r  before 
cutt ing .  Note la t e r a l  .draft hood in which 
fab r i ca t io n  Is  done. This  procedura is used 
at 'Puget  Sound Naval Shipyard.

/49
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F i g u r e  5

Fabr icat ion  of  pads at  Long Beach Naval 
Shipyard.  Fibrous g lass  f i l l e r  is dampened 
before cutt ing .  As no l a te ra l  d ra f t  hood, 
i s  a v a i l a b l e ,  a l l  operators  wear r e s p i ra to r s .
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Figure )

Use of  small in d us tr ia l  vacuum c leaner  for  
clean-up.  • , ’

Photo courtesy of Puget Sound Naval Shipyard.

I
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Figure 8 . •

' . I

Dust produced by use of  an unvent i lated  
band savi. Wi thout the bock l ight ing  used 
here,  much of the dust would not be 
v i s i b l e .  • _

. j #
Photo courtesy Insulation' Industry Hygiene 
Research Program. -

\
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F igure 3

Dust c o l l e c t i o n  system for cutt ing large  
diameter pipe s ec t ions .  A i r  i s  exhausted 
from the end of the pipe fu r th es t  from the 
cut .  •

Photo courtesy Insulat ion  Industry Hygiene 
Research Program. ,
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A ir - s upp l i ed  p l a s t i c  hood developed by 
Puget Sound Naval Shipyard.  Coveral ls  
a r c  pul led over inner bib which holds 
the hood in place t i g h t l y .  T h is ,  or  
s i m i l a r  equipment, i s  required for such 
operations as r ip-out  of old insu lat ion .


