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SHIPBUILDERS COUNCIL OF AMERICA

WATEHRGATE SiX HUNDRED‘WASH!NGTGN. Q. c., 20037

July 20, 1971

‘To: -ACCIDENT PREVENTION COMMITTEE

Subject: Mount Sinai School of Medicine Proposed
"Recommended Practices Manual of Asbestos
Handling in Shipbuilding and Repair"

A revised draft of the proposed "Recommended
Practices Manuel of Asbestos Handling in Shipbuild-
ing and Repair'', prepared by Dr. Duncan A. Holadavy,
Department of Community Medicine, Mount Sinai
School of Medicine is attached. The new draft in-
cludes recommendations submitted earlier by Council
members through the ad hoc committee on which
Mr. Harry Howard of Bethlehem Steel Corporation
serves as the Council's representative. As may be
noted from Dr. Holaday'sycovering letter, a further
review of the proposed manual is desired.

It is requested that such comments as mem-
bers of the committee may have on the revised draft
be forwarded to Mr. Howard, Bethlehem Steel Corpora-
tion, 701 East 3rd Street, Bethlehem, Pa. 18016 with
copy to the Council by August 6.

. H. Mereness
Assistant to the President
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Department of Communily Hledicine . . July 12,

To: Members of Shipyard Manual Committee

From: Duncan A, Holaday and William'B. Reitze .

Enclosed is a revised rough draft of the proposed shipyard manual———
which incorporates suggestions and comments sent in by the commit-

tee members.” We wish to express our thanks for your review of the
originai material and the suggestions which you made. Personally,

| consider this draft to be a considerable tmprovbment over the
~original version.

Copies of the figurés are not enclosed because our Xerox machine
will not reproduce glossy photographs. ‘However, the list of cap-
tions will give you at least some clues concerning the figures. If -
you have additional material, such as phoctographs, sketches or sug-
gestions for fiqures which would improve this document, please let
us have it.

You will note that the section on ventilation is still blank. We
have read the material in the pamphlet supplied by Bethlehem but

would appreciate any additional thoughts on how to use mechanical
ventilation to control dust aboard ship.

We would appreciate it if you could review this document and let us
have your comments by August 15. As you probably know, an interna-
tional symposium on safety and health in shipbuilding is being-held
in Helsinki August 30-Scptember 1, 1971, We will be listening avid-
ly for any helpful thoughts that are presented at the conference

‘and it would be helpful if we had your opinions of the manual to
compare with what others present.
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DRAFT 5/2€/71

i. lntroduction ' o

Much of the equipment installed in ships requires
thermal insulation, Becausc of its desirable and, in some
cases,, indispensable, properties, asbestos is widely used
as a component of insulating materials. Applying, remov-
ing or handling insulation can produce airborne dust which
contaminates the workroom air, Inhalation of asbestos fi-
‘bers can cause serious injury to those exposed. Many
studies have found that cases of asbestosis, lung cancer
and pleural and peritoneal mesothelioma have occurred fol-

lowing exposure to airborne asbestos fibers..

Cases of asbestos diseases have been reported in men
who are not uéual]y considered to be asbestos workérs. Pipe-
fitters, steamfitters and welders and shot blasters, for ex-
"ample, may remove insulation in the course of their work.
Members of these and-other.trades frequently work in the arcas
where -insulation is being applied or removed and thus are

potential]& exposed to airborne asbestos dust.

Dusts other than asbestos, such as some forms of dia-
tomaceous earth, may also be important. However, less is
known of the hazard which might be created by such exposures
as occur in 'shipyard work. The gencral goal in all insula-

tion work should be to maintain a clean environment.



Although areas of responsibilities will differ from
yard to yard, one responsible person, perhaps the industrial
hygienist or the safety officer, shéuld meet with the joB
superintendent and the job foreman to survey the job before
any wﬁrk is étarted. The object of this survey would be
to determine what dust problems might be created and’the
areas wheée they will be. This committee should then
recommend procedures to -reduce dust exposures dhring the
completion of the job. The committee report should be
-made available to the cost estimators as well as those con-
"cerned for the day-to-day work schedule. Controls will
increase costs_and contractors'should be aware of the pro-

cedures which they will be required to follow.

Oparations which gencrate large amounts of dust include:

b Rip-oul of old inwulation '
2. Mixing asbestos wmortar
3. Cutting insulation material either on site or
~in fabrication shops ..
L. Blocking or hammering on block or pipe covering
"to scat material ’
5. Warehousing and storage oF'material

6. Clean-up and waste handling.

Particular efforts should be made to control dust dis-
persion during these operations both to reduce peak exposures
and to prevent gencral contamination of the atmosphere of

the work area.



The following sections of this manual discuss-in de-
tail procedures which have been found useful in reduc{ng
atmospheric contamination by insulation dusts. These pro-
cedures have been assembled from research of our Laboratbry
and from several other sources, with major contributions . '

made by the prOgrams'deveIOped at the Puget Sound and Long
Beach Naval Shipyards.

A

~

{1. Control of Asbestos-Containing Dusts by Use of Substitute

Materials

Substitution of materials containing reduced proporticns
of asbéstos or no asbestos at al}, is becoming more common in
ship construction, Before a material is substituted for as-
bestos, certain points must be carefully considered. From &
health point of view, one must guard against that which has
happenea in other environmental situations -- where in the
desire to minimize use of a substance with some known hazard,
anountesled substince has been substitoted which later Luras
OUL L be ol Lhe soame or greater hazard,

A sccond consideration must be: will the new material
.meet engineering specifications and will it perform ade-

quately under conditions of use,

Materials containing reduced amounts of asbestos have

been used in the following applications:

e
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A. Fiber glass for blanket and pad filling

Amosite blanket covered with asbestos cloth
is a standard material for making valve and flange .
pads, Substitution of the proper grade of fiber glass
as a pad filler not only reduces asbestos dust duriﬁg
fabrication and installation but also tends to lessen
the problems during subsequent "rip~out'. Asbestos
cloth which has been treated with a/dust suppressant
is available anq its use should also be encouraged.
B, Pipe_covering and biock with reduced nsbestos

conlenld ~
o Aabr® ol i ”~

Over the ycars the manufacturers of calcium
silicate materials have been steadily reducing the per-
centage of asbestos fiber in their material. Serious
consideration should be giveﬁ to those products con-
taining lower amounts of asbestos fiber. Several
British firms have introduced asbestos-free calcium
silicate block and pipe covering. To date, howecver,
this material has not been adequately evaluated in the

United States to determine how it will perform in use.

I1l. Reduction of Dust by Changes in Work Methods

In many operations, changes in work practices will re-

duce dust dispersion very significantly. All of the pro-



5

T

28

ceduraes discussed in this section have been utilized and

found to be effect]ve.

A. Mixing Asbestos Mortar

This operation has usually been done at the
job site. While the time speﬁt in mixing is quite:
short, considerable dust is p}oduced. A tested method
of control is to mix the mortar dqckside and package
the mixed mortar in several containers for transporta-

e tion to the job.site. Mortar is available packaged in

' _ sévaral sizes of plastic bngs which have a spouf
Lhrough which water is introduced.  Sullicient watoer
is added to moisten the mortar; after promixing, the
. bag is opcned and the remaining water added. The car-

ton in which the bag is packaged serves as a mixing
box and waste container. Either of these methods min-
imizes dust dispersion at the job site. 0One commercial-

ly availablie package is illustrated in Figure 1.

B. Pre-cutting pipe covering and block in the fabri-

cation shop.

Hand-cutting of pipe covering and block should
be kept to an absolute minimum. Bend §ections, pipe
cover lengths and blocks should be cut in the faérica-
tion shop on exhaust-ventilated cquipment. The proced-

ure used at the Puget Sound'Naval Shipyard is shown in



Figure 2. Cut: scptioné are dipped in water apd then
packed in plastic bags which arc labeled to identify
the location where they are to be used. This pro-
cedure insures that the cut scctions arc still‘damp
and relatively dust-free when they arc applied. The
plastic bags are aiso available at the job-sites for

use in collecting wastes.

€C. Pre-scoring blocks

Insulation blocks should not be scored at the
Job site, Blocks which have been pre-scored by.the
manufacturer éan be purchased, or standard blocks can
be scored in the fabrication shop using an cxhaust-

ventilated gang saw.

D, dusodaring pipe aesanblios in the shop

—

Some ﬁipc assemblies arc quite intricate and
arc troublesome to lag while in place. A satisfactory
method of doing these job, particularly during ship re-
pair, which is cmplo?ed by the Puget Sound Naval Ship-
yard, is to remove the assembly in convenieqt!y sized
sections and transport them to the shop. Here the old
insulation is removed; any necessary repair of the
pipes performed and the assembled section re-lagged.
Not only is dust dispersion reduced, but it is much

more convenicnt to re-lag the section in the shop than



when it is in place shipboard. Any insulation which
is damaged curing transport and fitting is repaired

after the sections are in place.

E. Hand-cutting at job sites

Some hand-cutting at job sites is unavogdablc.
However, dispersion of dusts by these operations can be
minimized, Figure 3 illustrates a portable down-draft
table which is used by the Puget Sound Naval Shipyard.
This table has folding lcgs so it can be carried down
companionways and set up conyveniently to the work. A
small industrial vacuum cleaner is the source of ex-
haust. 'Scrap is dropped into a plastic bag and a drop-
cloth Is placed on the deck under the equipment. These
procedures réstrict hand-cutting work to relatively
smg]l areasjj redu;e dust dispersion and facilitate

clean-up.

F. Fabrication of Pads and Blankets

cated in the shop whenever this is possible. Amosite
has been largely replaced by fibrous glass filling with
covers of asbestos cloth which has been treated with
dust suppressants. Figure 4 illustrates an effective
mcans for suppressing dust dispersion. The fibrous

glass blanket is unrolled, dampenced and re-rolled.  This

Pads for valves and machinery should be fabri-
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all oposaible inntances

procedure insures that all the blanket will be éampened.
The blanket and asbestos cloth shapes are cut in the
tateral draft booth., Figure 5 illustrates another sys-
tem for dampening pad material before cutting. As '
there is no lateral draft booth in this shop,.all the

operators wear respirators,

G. Housekeeping and Clean-up

Essential parts of a dust control program
are housekeepiné and clean-up procedures, Meticulous
attention must be given to measures for restricting
spread of dust and larger wastes. Figure 6 again shows
use of a dropcloth under a work area and vividly i1-
lustrates how much waste would.be distributed over the
general area or to lower decks if one were not usea.
Figure 7 shows use of an industrial vacuum cleaner to
collect dust and small scrap. Areas should be cieaned

up at the lunch break and the cnd of each shift, In

vo rkmen shioald clean up theire

ovar arcas,  Whaere work roles prohibit this, the clean-ap
crevw should Le under Lhe direclion and supervision of
the insulation foremam to insure that proper attention

is given to this important subject.



[V, Reduction of Dusts by Use of Local Exhaust Ventilation

A, Ventilation of large power tools

~ . Band Saws

Extensive use of band saws both in dockside
‘fabrication shops and,on larger ships such as aircraft
carricriﬁfn the vessel itself, 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 relatively simple. Conventional
low ve]oc{ty, high volume systems using a negative
pressure bag house for air cleaning are usual]y_hore
practical in a fixed installation fabrication shop.
Figure 9 shows use of a simple device which is very
effective in collecting dust produced during cutting

of la}ge diametar pipes.

Because some degree of portability is desir-
able in a temporary shipboard fabrication area, a high
velocity, low volume dust collection ﬁgﬁg is desirable

for such use. In Figure 10, a band saw equipped with

i e this system is shown, yThe table top has bcen removed

__w-‘_—-_-‘________-—"'—_—"‘-‘—-——
- to show the pick-up hood and duct. The air mover.is

an industrial vacuum cleaner which pulls about 50 cubic
feet of air per minute past the saw blade at a velocity

of over 10,000 feet per minute. This system is a very

\xé',g_ /:'.‘cdf‘csw. i
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efficient dust collection. Units such as this can also
be designed to control dusts produced by table saws and

gang saws.

B. Ventilaotion of Hand Power. Tools

High velocity, low volume collection systems
control dust emissions from most small power tools ade-
quately. Saber saws for cutting pipe covering and
rotary saws for cufting asbestos cement board are wall
controlled with thase systems, ngure 11 shows a saber
saw équipped with this éystem in use, |t is apparent

that little dust is escaping.

V. Reduction of Dust by Dilution Ventilation

kR
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Vi, Control of Nuhber of Workmen Exposed

A.. Scheduling of.incsulation Wors

Standard industrial hygiene practices call
for isolating operatioﬁs which éontaminate the atmos-~
phere with toxic materials. Areas where insulation
work is being done under conditions in which dust might
be created should be isolated by plastic curtains or
other means.. Wnenever possible, work should be sched-
uled to-minimize the numbers of other tradesmen in the
area. Ship construction operations are more readily
scheduled than are ship repair or ship-breaking jobs,
However, every effort shou{d be made to.keep the num-
ber of men exposed at a minimum. In particular, rip-
out of éld insulation should always be isolated and
if necessary performed on an o%f—shift. Trained work-
men supplied with proper protective equipment should
always be used for rip-out work and it should be

scheduled for rapid complction.

Vit, Porsonal Protective Dguipuent

In addition Lo dust suppression and dust con-
tro!l procedures; personal protective equipment is often neces-
- sary to reduce exposure and limit the spread of contamina-
tion. The equipment described below is used in control

programs.
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A. Protective Clothing

Protective clothing is required to keep con-
tamination confined to the work areas. One nethod is
to issue disposable coveralls which can be ranovéd when
leaving the work areé or some time prior to entering
the' locker foom and placed in.plastic bags ror éfsposa1.
A satisfactory type of protective clothing consists of
resin impregnated paper coveralls, These are inexpen-
sive, rcadily disbosable, prevent spreading contamina-
tion to laundries and eliminate pilferage. They are

.worn for one shift, then removed and placed in plastic
bags for disposal with other asbestos-containing wastes.
These coveralls provide sufficient profection for all

but extreme conditions.

B. Respiratory protective equipment

Even if dust suppression and dust control pro-
cedures are used, some operations generate so much dust
that it is impractical to maintain satisfactory atmos-
pheric concentrations of asbestos fibers and respiratory
protection must be provided to the workers. A variety
of respiratory protective equipment is available from
which devices suitable for various situations can be se-
lected. American National Standard 288.3-1971, Safety
Guide for Respiratory Protection Against Asbestos=-Con-
taining Dusts should be referred to for detailed 1nfor~

;:) mation. |t is emphasized that unsatisfactory amounts of
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respirable dust can be present in the air even éhough
conditions arc not visibly dusty. The finc particles
which can be inhaled settle slowly and will remain in

the air for some time after dust-dispersing work has

ceased and the air is apparently clear.

1. Air-supplicd Roesnirators

Extremely dusty jobs, such as rip-out of old
insulation where dust concentrations are very high,
require usc of air-suppliedlregpirators which will
deliver clean, dust-free air to a facepiece or hood.
Two general types are available: 'airgline and self-

powered,

a. Air-line respirators in which air is sup-

. plied to a hoot, helmet or facepiece give thé
greatest degree of protection. Air'is fed to
the facepiece from a compressed air-line. The
air source must be located in an uncontaminated
area and if the source is not specifica]IQ de-
signed for brcathing purposes, a temperature

sensing alarm must be installed on the compres-

sor or a carbon monoxide mont Ltoring doevice mest
Lo Tnstalbed dn Uhe air=Tine, AnbLi-frecse cow-
pounds should not be used in Lhe compresuor sysn-

tem; watcr vapor must be removed by drying and

oil mists be removed by a filter. Figure 12
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shows a plastic, disposable hood devé!oped by
the Puget Scund Naval Shipyard tor situations
where a very high degreec of protection is re-
gquired.  This hood s available commercially,
The ai r-lil)u should be fastened Lo . the hood

with a gquick-disconncct ficting,

b. Self—powered C“Zn r-l1ine respirators connected
to a compressed air supply Impose limitations
on movement, and this limitation can be trouble-
. some. Sclf-powercd respirators do not impose
such limitations;’but do add to the equipment
which the workman must carry and also require.
careful maintenance. Batteries must bé re-
charged daily, filters replaced and other méin-
tenance done routinely. Workmen usually prefer.

these devices to air~line respirators.

2, Particulate-fjltering respirators

There are several types of particulate-filter-
ing respirators. Those equipped with a half-mask
facepicce are considered most suitable for use by in-
sulators. Only those approved for protecction against
asbestos dust by the U.S. Bureau of Mines should be
used., Thesé devices arc -recommended for protection
In those situations where the atmospheric concentra-

tion of asbestos fibers is at rciatively low levels.



15

All the recommendations for respirator-fitting,
training of workmen and maintenance, detailed in
Z99.3-1971 should be followed.

a. Reusabhie particulate-filtering respiratars

A variety of reusable particuiaté—fiiter~
ing respirators are available., To insure propei
fitting, several different makes should be
available from which the workman can select

one. No onc model respirator facepiece will

- _ fit all faces. Routine maintenance is absolute

- . lyAnecessary to- replace clogged filters and
leaking inhalation or exhalation valves., Un-

maintained respirators produce a false sanse of

- security.

1
. b. Disposable particulate-Tiltering respirator:

Operation of an adequate respirator main-
tcnance program can be troublesomc and, iF only
a Few men are Iﬁvo]ved, impractica?. Disposably
respirators are availablc which are designed to
be worn for no longer than one shift and then
discarded. Inherently, these devices are not
as rugged as a reusable respirator and no at-
tempt should be made to use them longer tnan on:
shift. |

i
W
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VIli. Education and Training

No dust control program can be effective unless
workmen and supervisors understand the hazaraé associated
with the j&bs, the sources of the ,hazards and the reasons
for following recommended procedures carefully. Understand-
fng is only obtained by education of personnel and training
in correct opefatinﬁ procedures. For an education and train-
ing program to be successful, both managemenf and tabor must
be concerned and participate. As with a11.safety programs,
it is essential that first-line supervisors be interested in

- and cooperate in the work.

- |
The harmful effects of neglect of procedures for
- controlling asbestos dust are not apparent for many years.
Therefore, it is more difficult to convince workmen of the
necess{ty of following rules for working with insylating ma-
teriéls than if physical hazards were involved, However, those
- ) shipyards wnich conduct education and training programs re-

port good success.
£ducation in hazards associated with usc of insulating
.materials and instruction in correct work practices should be
Pvc fuded v appreal fee Lrading prt'nu‘.un'..- For the time beig,
lever, Leadning and edooation munt he dope ot The shipyards,
This must be a continuing program and should include not onty

insulation workmen, but others who may occasionally worx with

insulation materials.
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Figure 1
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. Shipyard Manuel

High temperature mortar packed in plastic
bag. -Water is added to bag through spout

and mortar moistened before opening. The

moistened mortar is removed as required and

mixing completed in shipping container.
All wastes are placed In container and sent
to disposal at end of Shift.

Photo courtesy lnsulation Industry Hygiene

Program.

L.
v T R O S et
:

b

e T A



Figure 2

Shipyard Manual

Procedure used at Puget Sound Navai Shipyard
for handling bend secczions. Sections arc
cut in f&brication shop, dipped in water and
placed in plastic bag. The bag is then
labelled with the job-site description.

BY L1Y ' .
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Figure 3

Shipyard Manual

Portable down-draft table developed by Puget
Sound Naval Shipyara for use shipboard.
Light weight industrial vacuum cleaner used
as air mover. Note plastic bag for scrap

and dropcloth on deck,

o
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Figure &

Shipyard Manual

Dampening fibrous glass blanket filler before

cutting. Note lateral draft hood In which

fabrication is done, This procedurz is usea

- at Puget Sound Naval Shipyard.
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Shipyard Manual

Figure 5

Fabrication of pads a2t Long Beach Naval
Shipyard. Fibrous glass filler is dampened
before cutting. As no lateral draft hood.

is available, all operators wear respirators.
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Fiqure 7

Shipyard Manual

Use of small Industrial'

clean-up.

Photo courtesy of Puget

«~

vacuum cleaner for

Sound Naval Shipyard.
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Figure 8

Shipyard Manual

Dust produced by useé of an unventilated
band saw. Without the back lighting used
here, much of the dust would not be ‘
visible,

. |
Photo courtesy Insulation Industry Hygiene

Research Program.



Shipyard Manual

Figure 9

Dust collection system for cutting large
~diameter pipe sections. Air is exhausted
from the end of the pipe furthest from the

cut,

Photo courtesy lnsulation Industry Hygiene

Research Program.



Shipyard Manual

Figure 13

Air*supp]iéd plastic hood developed by
Puget Sound Naval Shipyard. Coveralls
arc pulled over inner bib which holds
the hood in place tightly. This, or
similar equipment, is required for such

. operations as rip-out of old insulation,



