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SHIPSBUILDERS COUNCIL CF AMERICA

1730 K STREET N. W. » WASHINGTON, O.C. 20005 ¥ 2Q2}1338-7722

February 18, 1971

" TO: ACCIDENT PREVENTION COMMITTEE

SUBJECT: Draft Manual on Handling of Insulation Materials

Enclosed is self-explanatory correspondence from
Duncan A. Holiday, Research Associate Professor at Mt, Sinal
School of Medicine on the above subject.

-

Would appreciate your forwarding comments directly to:

Harry Howard

Agsistant to the Vice President
Bethlehem Steel Corporation

25 Broadway

New York, New York 10004

Mz, Howard is 2 member of the Shipyard Manual Committee
representing the Shipbuilders Council of America. I would also
appreciate your making a copy available to Shipbuilders Council.
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E. P. Ruddy
Secretary

ce: Edwin Hartzman
J. M. Conley, Jr.
Thomas J. Defoe
John A. Byington
W. B. Powell
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MOUNT SINATI SCHOOL OF MEDICINE

% M?M of The City University of New York

“‘ FIFTH AVENUEB AND 100TH STREAT*NEW YORK, N.Y. 100123
m

Department of Community Medicine ) ' Februa ry .9,

To: Members of Shipyard Manual Committee
From: Ouncan A, Holaday \ '

.Subject: Rough Draft of Manual for Shipyards

Mr. Reitze and | have composed a rough draft of a manual) of
recommended practices for handling insulation materials in :
shipbuilding, ship repair and shipbreaking., This is enclosed T
for your edification, comments and suggestions, This draft
was oreoared thh the expectatnon that the commbttee members

P oa

WoulU wauh roel @ u.umpuubluu [XY) CApanu, auu Lo, uulL.n.L., oS
write the material. Therefore, this document is not intended

to be complete -- but simply a target. We plan on using pictures
and design sketches of control procedures or equipment where
appropriate, Some of thesc items we have obtained from Mr. Man-
gold and Mr, Ay, but would appreciate any material which you may
have and suggestions on what would be. desirable to include,

Particularly needed (in our opinion) are discussions of general
dilution ventilation and substitute materials. Each of you
should have suggestions on thase or other topics, and you are
urged to contribute, We would appreciate your comments by
March 1, 1971, After these are received, we will rewrite the-
manual, snd you a copy and arrange a meeting at which we hope
to arrive at a final form,

K%A& 44‘/%94&4 ﬂ : Sincerely, o
c%iu a»é&LQkk Lt ~4\« (%“&b/ Cdet <:3zibu¢££AL. C;?;€Z;éZ;Z£L

.< / Z:JLL .au,[&, P th.LnL d&é&ﬁz Duncan A. Holaday /-

pit[YAZGrKJl ct'J da /nhb{ zéd - Research Associate Professor
DAH: 1kh

Encl,




Recommended Practices for Handling lInsulation Materials

in Shipbuilding, Ship Repair dnd Shipbreaking

l: Introduction
A, Biological effects of asbestos (succinct Eummary)
' B. Tradesmen who are exposed to insulation dusts
(1) lInsulation worMneni
kZ) Pipe fillers, steamfitters

(3) ‘Other trades worklng in areas where insulation
. . is being applied or removed .

e nporattﬁns which gencrate 1arge amuuliis Ul QusT
(1) Removal of insulation (rip-out)
ij Mixing mortar . o
(3) Cutting insulation materials
- (a) On site
kbi Fab shop
(&) Cleén-up aﬁd waste handliné

(5) Blocking or hammering on block or pnpe covering
-, to seat materaal

(6) Warehousing or storage



i,

Control of Asbestos-containing dusts by use of substitute
materials !
A, Fiberglass for blanket and pad filling

B. Pipe covering and block with reduced asbestos content

" C., Use of materials treated with dust suppressant

Reduction of dust by changes in work methods

A, Minimizing hand cutting at the job sites and use of
down-draft, exhaust-ventilated tables

B. Premixing asbestos mortar dockside
. Premiwing acbecstecs mortar 1o plasiiv vays,

D. Wetting asbestos cloth and fillers before pad and
- bIanket fabrication '

E. The use of drop cloths at job sites
F. Collection and containment of wastes as they are produced

G. Clean-up at end of JOb or end of shift, using vacuum
‘ cleaners '

H, -Conductsng all posstb1e insulation work in the shop
‘ rather than on shipboard

|, Packaging of fabricated parts for transport from shop

to ship
{






v,

Vi

VII.

Reduction of dusts by use of local e;haust ventilation
A, Ventilation of large power tools

(1) Band saws

223 Gang saws
B. Vén;ilation of hand power tools:

C. Use of hoods and down-draft tables for pad and blanket
fabrication :

Reduction of dusts by general dilution ventilation

Caontrni of numbers axnosead

A, Scheduling insulation work to minimize numbers of
other tradesmen in the area

8. Isélating areas Iin which insulation is being removed

C. Use of untrained men including ship's company, for
rip-out should be held to a minimum.

Personal Protective Equipment

A. Respirators ~- give circumstances in which each type
should be used

(1) Partzculate filtering
{(a) Reusahle

(b) Disposable



Vit A (cont?nued)
(2} Air-supplied !
(é) Air<line
(b) Self-powered

'B. Protective clothing

Vill. Education of workers

Constant training and updating of information
[X. . Medical supervision

X. Summary

A,. Measures involving little cost which can immediately
be adopted

b ]

B. Those measures involving more costly engineering and
capital funds. ‘

—
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Introduction [

Inhalation of asbestos fibers has caused serious injury

to workmen., Many studies have found that cases of asbestosis,

~lung cancer and pleural and peritoneal mesothelioma occur

following expésure to airborne asbestos. To prevent these
serious effects,'it is necessary to reduce exposure to asbestos
dust to the lowest Feasible level, Exposures to high concentra-
tions, even those of only a few minutes' duration, should be
avoided, |

Handling insulating materials during ship construction,
ship repair aﬁd shipbreaking operations can expose many peopie

heagides rhogca dg S5 induiGLiun wuiKers, fiperitters

rel th ccoribed
and steamfitters may have to remove insulation during their
work and rip-out of old insulation may be done by any group.

Frequently, members of other construction trades are working in

the same areas where insulation is being applied or removed

and are thus also potentially exposed to airborne asbestos

-

dust. o ‘ .o e e e -

Although areas »f re5pon§ibititfes will differ from yard

to yard, one responsible person, perhaps the industrial hy-

-~

gienist or the safety offiéer, should meet with the job
” .

superintendent and the job foreman to survey the job before

-

any work is started. The object of this survey would be to.

/



determine what and where the potential dust problems will be,
This committee would then recommend procedures to reduce the
asbestos dust exposures during the completion of the job,

" The committee report would be available to the cost estimators

as well as those concerned for the day-to-day work schedutle..

Operations which generate large amounts of dust include:

I{ Rip-out of oid‘insulation |

2. Mixi&g asbestos mortar

3. Cutting insulation matérial either on site or in
fabrication shops |

4, Blocking or hammering on block or pipe covering to

seat material, |
5. Warehousing and storage of material’

6. Clean-up and waste handling.

Particular efforts should be made to control dust
dispersion during these operations to reduce peak exposures

and prevent general contamination of the atmosphere of the

s work area.



The following sections of this manual discuss in
detail proceuures which have been used ito reduce atmospheric
contamination by asbestos dust. These procedures have been

assembled from several sources with major contributions made

. by the programs developed at the Puget Sound and Long Beach

Naval Shipvyards,

‘Control of Asbestos-Containing Dusts by Use of Substitute

Materials

Substitution of materia{s containing. less asgestos
fiber or no fiber at all, is becoming more common in ship
construction, Before a material is substituted for asbestos,
certain points must be carefully considered. From a health

point of vie&,.ene must guard against that which has
happened in other environmental s}tuations -- where fn the

haste to rid society of a known pollutant, a substapnce whose

potential hazards are unknown has been substituted.

A second consideration must be: will the new material
meet enginecring specifications and will it perform adequately

under conditions of use,



Materials containing reduced amounts of asbestos have

been used in the following applications:

A, Ffber;g]agg'for blanket and pad filling
” Amosité blanket covered with asbestos cloth is a
standard mater}a] for making va{ve and flange pads. Sub-
stitution of the proper grade of fiber glass as a pad
filler not only reduces asbestos dust during fabrication
and installation but a]sg ?ends to lessen the problems
— during subsequent "rip-out'.- Asbestos cloth which has
boon troctcd with o dust suppressaint 15 ava.

use should also be encouraged.

B. Pipe covering and block with reduced asbestos content

Over the years the manufacturers of calcium silicate
materials have been steadi]f'reducing the percentage of
asBestos fiber in their material., Serious consideration
should be given to those products containi ng lower amounts
of asbestos fiber, S%veral British firms have introduced

© o asbestos-free calcium silicate block and pipe covering, To

date, however, this material has not been adequately evalu-

ated in the United States to determine how it will perform

in use. - _ .
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Py, Réduction of Dust by Chanqeé‘in Work Methods

In many operations, changes in work practices will
' !
reduce dust dispersion very significantly. All of the pro-
- cedures discussed in this section have been utilized and

.found to be effective,.

A; Mixind Asbestos Mortar

This operation has usually been done at the job site.
While the time spent in mixing is quite short, considerable
dust is produced, A tested method of control is to‘mix the
mortar dockside, package the mixed mortar in sevéral con-
tainers for transportation to the job site. Mortar is avail-
able packaged in several sizes of plastic'bagg which have a
spout through which water is introdﬁced. Sufficient water is
added to moisten the morta r; after premixing, the bag is opened
and the remaining water added, The carton in which bag is

packaged serves as a mixing box and waste container. Ei ther of

these methods eliminates dust dispérsion at the job site.

B. Pre-cutting pipe coverina and block in the fabrication sho

Hand-cutting of pipe covering and block should be kept t«
23 an absolute minimum. Bend sections, pipe cover lengths and

blocks should be cut in the fabrication shop on exhaust-ventilaf

-



@

. 7 {

Pl

equipment, The cut sections are dipped in water, packed in

plastic bags which are then labeled, This procedure’ insures

that the cut sections are still damp and relatively dust-free
when they are applied.

: \ o
C. Pre-scoring blocks, Insulation blocks should not be scored

at the job site, Blocks which have been pre-scored by the manu-
facturer can be purchaséd, or standard blocks can be scored in

the fabrication shop using an exhaust-ventilated gang saw,

1 R WS L. . R B PP B [
tou ALy Paws abaciiuvi 1 &5 it Cie Sihop.

CJ

Some pipe assemblies ére 4uite intricate and are trouble-
some to lag while in place. A satisfacfory method of doing
these jobs, particularly during ship repair, is to remove th2
assembly in conveniently sized sections, transport them to the
shop. Here the old insulation i§ removed, aﬁy necessary repgir
perfonﬁed and the completed section re-lagged., Not only is
dust dispersion reduced, but it is much more convenient to re-lag

the section in the shop than when it Is in place shipboard.



E. Hand-cutting at job sites

| .
Some hand-cutting at job sites is unavoidable.

Dust d:spersxon can be reduced to a minimum by doing all sawing

on a downdraft table. The- desngn of such a table is shown in

Fig. . A small

industrial vacuum cleaner serves as an

air-mover, A plastic bag under the table contains the larger

dusts and wastes.

F Fabrication of 'pads and blankets

Where pessible, pad filling and asbestos cloth cshould

i b lesay

be done in laterally ventilated hoods. |In all cases both

the filler and the asbestos cloth should be dampened before

use. See Figs.

Housekeeping and Clean-up

Area and atmospheric contamination with asbestos dust
can be reduced greatly by meticulous attention to the control
of dust and larger wastes. Drop cloths should be placed on
the deck under each working area to prevent spread of wastes.

Scrap should be dropped into plastic bags as it is produced

-

. ]
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rather than on the deck to be picked up-later. Work areas

i

should be vacuumed at the lunch break and end of the. shift.
|

In all possible ‘instances, the workmen should be responsible
for cleaning their own areas. Where work rules prohibit this,

the clean-up men should be under the supervision and control of

. S
the insulation foreman to insure proper attention to this very

\

important matter.

Reduction of Dusts by Use of Local Exhaust Ventilation

A. Ventilation of large power tools

Band Saws

The extensive use of band saws both In dockside

fabrication shops and on larger ships (aircraft carriers)

in the vessel itself, make emissions from band saws a major
source of asbestos dust. Control devices for such saws have
been known for years and are relatively simple devices.
Conventional low velocity, high volume systems using a
negative pressure bag house are usually more practicgl in

a fixed installation ‘fabrication shop.



- IV A {continued)

Because some degree of portability is desirable in

a temporéry shipboard fabrication area, a high velocity,

“low volume unit is desirable. (Fig. )

- -

. b \
This type of unit can also be designed to control dust

emissions from table saws and gang saws. Because of its
portability, high Qelocity units can also be used to

perform various housekeeping tasks on job sites,

Cim e Ao a1 A

[ « v Jel PO ol P
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(v} ]

High velocity, low volume collection systems adequately
handle most small power tools., Saber saws for cutting pipe
L]

coverirg and. rotary saws for cutting asbestos cement board

are well controlled with these systems., (Fig. )

-
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10

Control of Number of Workmen Exposed

A. Scheduling of insulation work

Standard industrial hygiene nractices call for isoiating
operations which contaminate the atmosphere with toxic materials
Areas where insulation work is being;done should be-isolated by
plastic curtai;s or other means. Whenever possible, work shoulc
be scheduled to minimize the numgers of other tradesmen in the

area. Ship construction operations are more readily scheduled

than zre ship reapir or ship-breaking jobs. However, every
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5 .
effort should be made to keep the number of men exposed at

a minimum. In particular, rip-out of old insulation should

zlways be isolated and if necessary performed on an off-shift.
Trained workmen supplied with proper protective equipment

should always be used for rip-out work.

VI, Fercsonal Protéctjve Equipment

In addition to—dust—suppregsion and dust contro! pro-
cedures, personal protective equipment is often necessary to
reduce exposure and limit the spread of contamination. The

equipment described below !s used in control’ programs,

A, Pﬁofective.ciothing

Protective clothing is required to prevent carrying
asbestos cust into locker rooms thus exposing other workmen
and eventually i rto - insulation workers' homes. A satis-
factory type of protective clothing consists of resin impreg-
nated paper coveralls. These are inexpensive, readily dis-
posable, and eliminate laundering . and pilferage

_ problems, ‘They are worn .for one shift, then removed and
“b]aced in plastic bags‘for disposal with other asbestos-con-

i) taining wastes. These coveralls provide sufficient protection

for all but extreme conditions.

-
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B, Respiratory protecctive equipment

Even if dust suppression and dust control procedures
are used, so&e operations generate so much dust that it is
impractical to maintain atmospheric. concentrations of asbestos
fibers below the Threshold Limit Value (TLV), and respiratory
protection must be provided to thé workers, A variety of
respiratory protective equipment is available from which devices
suitable for various situations can be selected. American Nation
Standard 288.3-1971, Safety Guide for Respiratory Protection
Against Asbestos-ConEaining Dusts should be referred to for de-

fam T m~A el e =
wwh 5 4 \ee s ‘utulunuuluil.

.1, Air-supplied respirators ‘

" Extremely dusty jobs, such as rip-oﬁt of old insula-
tion where dust concentrations exceed 10 times the TLV, require
use of air-supplied respirators which will deliver clean,
dust-free air to a facepiece or hood., Two general type§ are
available: air-line and self—poweréd.‘

(a) Airline respirators in which air is supplied

' to a hood glve the greatest degree of pfotect!on.
Air is fed to the hood from a compressed airline. The

air source must be located in an uncontaminated area

and the air must be filtered to remove oil and water ~



mists before delivery. Plastic,’disposable hoods are
available commercially. Preferably the airline should
be fastenéd to the hood with a quick-disconnect fitting,
(b) Self-powered air-line respirators

Air-line resairato;s connected to a compressed
air supply impose limitations on movement, &and this
limitation can be troublesome. Self-powered respirators
do not impose such limitations, bﬁt do add to the equip-
ment which  the workman must carry and.require careful
maintenance. Batteries m;st be rechaﬁgea a#%efgéaeh-u&e,
tilters replaced and other maintenance done routinely.
Workers usually prefer tﬁese devices to air-line respir-

4
;

‘ators

2., Particulate-filtering respirators

There are several fypes of particu]até-fi]tering
respirators. Those equipped with a half-mask facepiece are
considered most suitable for use by insulators. Only those
approved for protection against asbestos dust by the government
Agency responsible for testing respirators should be used, Thes

devices are recommended for protection in those situations where
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the atmospheric concentration of asbestos fibers does not

exceed 10 times the TLV. All the recommendations for respirator

fitting, training of workmen and maintenance, detailed in

288.3-1971 snould be followed.

(a) Reusable particulate filteri%g respirators
A variety of reusable particulate filtering respira-
tors are available. Tc Iinsure proper fitting, several

different makes should be_availab]e from which the worker

can select one. No one model respirator facepiece will

fit all faces. Routine maintaznance is absolutely necessa

to replace clogged filters and leaking inhalation or ex-

]

halation valves, Un-maintained respirators can be booby

trags. *

(b) Disposable particulate filtering respirétors‘
Operation of an adequate respirator maintenance
program can be troublesome and, if only a few men are

involved, impractical. Disposable respirators are

o available which aré designed to be worn for no longer

than one shift andxthen discarded., |nherently, these

devices are not as Yugged as a resuable respirator and

no attempt should be made to use thcom longer than one
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Vill. Education and Training

No dust control program can be leffective unless work-
men and supervisors understand the hazards associated with the
jobs, the sources of the hazards aéd the reasﬁns for following
recommenaed procedurés carefully. Understanding is only ob-
tained by education of personnel and training iﬁ correct
operat%ng protedures. - For an education and training program
to be successfu}, both management and Iabof‘must be concerned
and*participate.. As with altl sqfety programs, it is essential
that first-line supervisors be interested inxaAd cooﬁerate in

the work.

' The hammful effects of negleﬁt o% procedures for con-
trolling asbestos dust are not apparent for many vyears. There-
fore, it is more difficult to convince workmen of the necessity
of following rules for working wiéh insulating materials .than
if physical hazards‘were involved. However, those shipyards
which gonducf education and training programs report good
success, f

R
g) Education in hazaéds associated with use of insulating

P ]

materials and instruction in correct work practices should be

-
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included in apprentice training programs. Ffor the time being,

howaver, training and education must be done at the shipyards.

*

This must be a continuing program and should include not only

insulation workers, but others who may occasionally work with
. L L
insulation materials. .



