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A HEALTH SURVEY OF PIPE COVERING OPERATIONS I\
- CONSTRUCTING NAVAL VESSELS®

Warzzr E. Froiscuer,! Fresewsex J. Viss, J2..? Rozzee L. GADE! axD Pumre Drnvzzal

N INDUSTRIAL health inspection of 2
important U. S. Navy Contraer Yard
indiexted that dustiness from misealianeous

pipe covering operations was considerable and that
3 few of the employees had what appesred to be
asbestesis.  This is & well-known indystrial disease
cused by only oge thing—prolonged breathing of
asbestos dust. The dclinical manifestations sre
shortsess of breath and an unusual chest picture
by Xery. In indusy the disexse is often dis.
abling, but it is much less frequent than silicosis,
with which it very propesly is classed.

It was not felt that experience in & single yard
was enough to justify 2ny general ststements on
working conditions in other yards, and certzinly
wis 20 cause for alarrs, but the results warranted
check-ups elsewhere, Accordingly, arrangements
were made to examine by chest X.ray the pipe
everess in twe Government Navy Yards, A and
B, and in two Navy Contract Yards, C 2ad D.
Exminstions were made of the working eonditions
including dust counts of the air bresthed with
micoscopic and chemical amalysis of the dust
itself,

We would point out that this procedure is
customary in making such surveys of cccupational
disses—medicz] examination of the workers
and 2 study of the pature zad concentration of
the contaminants in the air breathed.

Pz Covezmve Marreur

An important ingredieat of pipe ecovering
raterial used on U, S. Navy vessels is amosite.
Tois mineral is 2 magnesium iron silicate of
variable composition. The nzme is the genmerie
one for an asbestos type of fibrous minenl mined
i3 South Afric.

The chief reasons for the wide use of amosite
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felt and pipe covering in naval work are its low
thermal eonductivity, light weight, strength, snd
reiractoriness.  When the felt and pipe covering
were first developed, we were stiil building vesssis
under the Waskington Treaty of Limitations ic
Tennage, sad every pound saved meant that muca
more armor, guns or ammunition for a givea
displacement, t0 sy nothing of more economic
operation for the weight invoived in insulation.

Amosite pipe covering weighs about 14 poutds
per cubic foot, with 2 tempesature limit of T20°F.
as compared to magnesia. with 2 weisht of 16
pounds per cubic foot, and 3 temperature limit of
S00° F. High temperature amosite pipe coverizg
weighs about 18 pounds per cubic foot 23 compared
to 26 pounds per cubic foot for other high temper-
sture insulations. Because of the lower con-
ductivity and the higher temperature limit of
the amosite type, less of it need be used in 2 eom-
bization covering than other types of insulitions.

The development of amosite felt started in
1934 when a nced existed to sesure 3 thesmal
insulation lighter in weight and tEermally more
efident than the materizls (Llocks and csment ot
asbestos bliankets) which were then being used
ot destroyer turbines. The Navy approved tre
type developed by 3 maaufacturer in Septembez,
1934, Originally amosite was used ordy for
turbine {msulation, but it proved so satisiactory
that its field of application ealarged to inciude
insulation of valves, fittings, fSanges, ete. From
the initial destroyer, it has been used og almest
all the destrovers built sicce that time and on
all other combat vessels built sincs beiors the
War, ‘

Pipe covering was 3 later developmeat in ke
1935 and early 1936. Due to the maguizciyriag
problems inveived, it took 2 longer time to evolve
into & satisfactory thape, and its £rst use on savai
vessels was i3 1937, Since that time its use sas
spread markedly and it was used on the el
mzjority of naval combat vesssls buit dutizg
World War IT,

Water-repellent amosite felt was develoned
during the easly part of 1942, as 2 replacemens
for hair felt in the insulation of cold water lires
to prevent sweating, Hair fclt had the disad.
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vantage of being combustible and as it was organic,

when it became wet it rmoulded or rotted and
could barbor vermin. At this time fires on
board certain saval vessels convineed the Navy
of the desirability of eliminatiog say combuszible
material from o3 board ship, .Eventually water-
repellent amosite w2s made in strips of SO foot
leagths and of suitable width te enclose the
crcumierence of the pipe 2nd enclosed in 2a-
estremely light-weight muslin to facllitate baad-
ling 2nd reduce the dust, which the water.re-
pellent 3geat accentuated.

L D':smox or QOrERATIONS AND WozmNe
ExvmovaeENt

Asbestosis results from breathing asbestos
fibers of reiatively long leagth, such as 15 to 75
micgons. It is not caused by breathing chopped
up asbestos fibers of one or two miceas (1).
Therefore we are concerned with the presence in
2ir of asbestos fibers which aa be seen 13 such
under low power of the ordinary microscope.

‘The dinical picture of asbestosis t2n easiy
be complicated by the presence of diatomsezous
earth, 3 form of amorpbous siies, which aa
ause silicosis snd is probably 2 more serious
health risk than asbestosis.

Another dust which may be present is magnesia,
MO, which is in very common use as 2 hext
insulator and is harmiess, .

Therelore our analyses were done to indicate .
bow much fbrous type of asbestos dust was
presest in the air breathed, how much silica was
present (especially as distomaceous earth), and
hotr much of the harmiess ingredients like iron
oxide snd carbonates.

Pipe covering may be divided into seven different
operations 2s follows:

1. Laying ot ond cutling

2. Bonrd sew custing

J. Sexings end prepareiion of boots end jockeir
4. Coment mizing

5. Aldding

6. Grinding

7. Insialation en Secrd skip

t. Loving out and cutiing

Rolls of the insulsting felt are unwrapped and
unrolied on 2 {arge lavout table or on the floor
of the shop. This material, with the excepticn
of the type known as water repellent tmosite, is
then well wetted with 2 fine water spray. It

9. 28, no. ¢

is marked into measured sections and cut with
2 totary electric hand aw. The cut sectioas are
rolled up and either used immediztely or stacked
i the storercom.

Ustally one to three workers are employed at
this operation. During the handling, vawrzpping
ard unrolling of the ashestos, considerable gust
stises, but appears to settle readily, A very fine
water spray should be used for wetting down the
material 23 3 high velocity spray stirs up dust.
Onez it is wetted the handling and cutting of the
maaterial causes little visible dust. All of the
four yards surveyed wet down the imsulating
material described abhove,

* Ope Navy Yard bas an elaborate exhaust system
for the layout table. The eatire top of this table
is covered with small perforations through waica
the sir is exbausted, This table is sufSciently
large that no more than two-thirds of the top is
ever covered with material 2ad room air is thereby
exhausted through the other third. While no
velodity or cpacity messurements were made
on this systern, dita presented later in the report
indicate that this control measure had 2 marked
efect in reducing the dust count.

2. Band sow cutting

A standard band saw such. as is fousd o wood-
working shops is used to cut insufation blocks and
boards into desired shapes. This operatios
produces larpe amounts of 2ir-borne dust, most
of which setiles siowly. Normally there is only
one worker on this operation at 2nv gae time.

Inasmuch a3 this is 2 very dusty operation
the baad sax should be enclosed in 2 room by
itself and should be equipped with adequate jocal
exbaust vestilation both above and bejow the
saw table. Becuse of the mechznical dificultie
in loaating this exzhaust properly, some of the
dust will escape into the ir and the operator should

therefore wear an approved dust respirater.

3. Sewing and preparction of boots ond jacke:

In this operation jacket covers for valves an¢
pipe joints are fabticated, The work consists ¢
cutting asbestos cloth with shears, paddiag the
jackets with insulating material, and sewing witt
wire or asbestos cord. These operations giv
rise to only slight amounts of visible dust, anc
exhaust vestdation and respiratory proteciiot
are neither required nor used. There is usualh

3 large aumber of workers doing this operatior

in one large room.

4. Coment mizing .
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For protection and to give 3 ncit sppearince
the insulation on -board ship is usually covered
with cement containing 3 bigh percentage of
asbestos fibers. In mizing, the proper amount
of water is added to the dry 3sbestos cement and
thoroughly agitated with 2 hoe. Ocaasionally
small aroounts of asbestos cement are mized in
2 pail with 3 trowel., Considerable dust is raised
when the asbestts cement is dumped into the
mizing trough and during the early stages of
mizing, Ordinarilly this process is done io 2
separite room 2nd only one operator is exposed.
The dustiness of this operation wzrrants the use
of exhaust ventilation or respiratory prot.ction
or both, although neither is generally used.

Petrographic analyses of asbestos cement in-
dicate that the amount of distomaceous eazrth
may be as high as 87 per cent by count.

8. Molding .

Molding is the process of building up the insulz-
tion to £t odd shapes of boilerwork and piping. A
form is made to the exact shape of the part to be
insulated. Block insulation is l2id on, adjoining
sections glued together, exposed surfaces sealed
with asbestos cement and the whole mold covered
with asbestos cloth. When dry, the molded
tnsulation an be lifted off the form and is ready
to be installed on board ship. This operation is
usually done in the shop mest to the sewing
operation. Very little dust is produced frowm this
operation 2ad no special ventilation or respiratory
protection is required.

6. Grinding

Several shipyards reclaim their scrap pieces of
prefabricated sections of insulation by grinding
up this material and using it in the asbestos
cemnent, all of which contributes considerable
dustiness, Normally this job is done 3t infre.
queat intemais and only one or two men are
exposed, but the operation should be isolated,

ad pregoration of boots and jockeld| general room exhsust supplied 2nd an approved
ra+ian jacket eovers for valves andi respirator worn by the operator,

e stated. The work eon‘sists
0. cloth with shears, padding th

7. Instcllation of pipe covering om doard ship
There are 3 pumber of operations involved in

asulatizg materisl, and sewing with pine covering on board ship. Iosulation felt is

=t

ord. Taese openations §iv§xrpped and pounded tightly around large pipes

sttt ammounts of visible dust, 385 2ad joints and fastesed frmly in place with wire
Zatien 2nd respiratory "protectiod er ashestos cord. Pipes and boilers are covered

se~ted por used. There is usually
se af workers doieg this operation

by VIY- 5
wizing .

NRBOEMREERIMAR DO IC I It p s ey E0 A et I

xith prefabricted sections, which pecessitates
sorme hand sewing to it the sections. Ready
mized cement is applied to £l in spaces and give
3 smoother finish, Sorde insulation is wrapped

-
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with glass cloth or asbestos doth for grester
strength. The only operations that procuce muych
dust are the wrapping and pounding of amosite
and the scwing of sections.

Nearly all of the compartments on board ship
are involved in this work, although most of it is
concentrated in the machinery spaces. Ustally
the greater number of pipe coveress work on board
ship and relatively few men in the shop. The
spacing of workers ranges from one or two men
doing 3 small job in 2 living space to 25 many
s twenty or thirty men working on tex or more
jobs in the engine room. Temporry exhaust
ventilation is seldom used on board ship for pipe
covering and very few of the workers wear respir-
ators. 7

Becuse of the varied nzture of pipe covering
operations in ship compartments, gaserl exhaust

. ventiation is to be prefersed.  If the compartrzent

is large, such 2s the main engine room, fve zir
changes per bour are needed. In small cozm-
partments, such as living spaces, ten to 5fteen
2ir changes per hour are required.

II. CosrosrTIoN OF Matcniars Usoo

According to Navy Speciation the rovings
of asbestos insulating felt (amosite) shall contain

‘Bot less than 95 per ceat ashestos Hoer of the

following composition:

Sihiex (Si0h) pereemt MinimUM. .. vonviinrinnans 47.5
Iron oxide (FayOn) percent marmunm............. 45.0
Magnesium axide (Mg0Q) per cent minimum. ..... 6.0

Typical 2nalysis of the two types of asbesios
fbers in general use are tabulated below:

Chirysasile Admaris
Siiea {Si0)evacecsoncrecs 39.05%. cue.... 50255
Magaesiz (Mg0)eeeeneeen. 0075, ....... 5965
Aluming (AL} . eicenneaes 36700 eeeriiannnnnnns
Ferric ogde (Fe:Oh)eeennn.. 241Gy v +.80%
Ferrous exide (FeO)eawaanuf = O ..., 32.005
_Sodium exide (Narl).voovrieennnannnnnnn.. 2.12%%
Combined water (NyO)..o.. 14.48%5........ 3.00%

Thereiore amosite alose will not cormply with
Navy Speciieations because of the lovv magnasiz
content and must be mixed with cinvsotile
asbestos to equal or exceed the 6.0 per cent mini.
mum value for magzesiz. On the other hand,
chrysotile cannot be used alone becuuse of its
silia content which is below the mirimum 47.5
per cent spezified by the Navy. The two types
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of asbestos fibers must be mixed together in the
proper proportions to satisfy the values set for
magoesia and sdice. The amounts of these
materials used to form this mizture therefore
would be 6={3 per cent chrysotile asbestos aad
$4~57 per cent amosite asbestos.

These two Sbers diffler mainly in their physial
hancteristics.  Chrysotile is cpable of being
readily separated into very fine fbers with 2 soft
silky feel, wherras amosite is harsher and requires
more manipulation to fiberize it. One suthority
bas stated that the chrysotile bas the finest ine
dividual ?bets, and amosite the coarsest. Be-

.

%, 28, mo. ;
. !
and sewing were doge with 3 amall amount of
space for storage. Cross draft ventilation was
provided by open windows on both sides of the
toora.

Work on board ship was oot supplied witk
eshaust vestilation.

No asbestos workers were found wearing res.
pirators.

U. S, Novy Vard B.

There were 50 men working in the shop and 00
men on board ship, The shop wis divided ints
four main rooms: Liyyout, Sewing, Cement, 2ad
Storzge and Band saw combised. With the

TABLE ¢
Staazy Or Marzziats Usrp aT Eacx Yaro rrx Moz

WAYY TALRD & WAVT TARD 3 CONTRALY TARS € CONTRALY YARD P
Amesite $8,200 g ft. 50,0005q. ft. - | 40,000 3q. ft. 6,325 3. ft.
Amosite (water-repellent} -— 15,000 sq. f&. * - 3,300 sq. It
Preizbricsted sections 600 sq. 1t 1,200 q. ft. 1,750 34. it
(moided and block) 39,900 linear ft. | 115.000 linear ft, | 18,800 Gimeardt. | 13,700 linear f

Asbestos cloth 16,500 sq. {t. 105,600 =, ft. 34,700 oq. f2. 40,000 3q. {t.
Metallic twine - . 150 b - -
Asdestos yara

Asbestes paper . - $,300 sq, ft. 4,000 sq. £t $,500 sq. ft.
Asbestos board 2,70 bnear ft. | 6,0003q. ft. 150 sq. {t. -
Asbestos cement 34,400 b, 15,000 b, 37,500 b, 38,500 b

cause of this diflerence we may suspeet 2 decided
decrease in the number of respirable fbers (below
200 microns in length and § microns in dismeter)
whenever amosite is used in prefersnce to chrysotie

asbestos.

III. 2z Covramne FACITIES AT INDIVIDTAT
SzrryARDs

U.S.Navy Yard A.

There were 34 men working in the shop aud
457 mea on board ship. The shop was divided
into two rooms, one of which was primarily for
storage and occasional grinding and band saw
cutting operations. The only mechaniaal exhaust
ventilation in the shop was provided {or the grind-
ing, mizing and band saw catting operatidas and
was inadequate. In the other room layout, cutting

exception of the Cement Room, the doors beswer
these were pormally left opea.

The work in the Sewing Room consisted mosth
of Iabricating and sewing valve boots and jackeu
All the cement used on board ship was mixed i
the Cemeat Room. There was ao eshaust ve
tilation for either the Sewing or Cemeat Roor
The band saw was equipped with 2 8exible exbav:
tube above the table and an exhaust sround €
blade below the saw table. The layout tab’
was equipped tith exhaust ventiation 3¢ descior
above. There was no eghaust ventilation suppii
on board ship for pipe covering and no worke
were found wearing sespirators.

Contrad Yerd C,

* ‘There were S1 men working in the shop aad &

on board .ship, Layout, cutting and ceme
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mizing were done 3t one end of the shop. Dust
respirators were occasionally worn during these
procedures. At the other end of the shop the
fabrication of boots, jackets and molds were
carried out. A small amount of such {abrication
was done on board ship,

Materizl was cut with 2 band saw in a sepanate
roors and the operator wore an approved dust
tespirator. The dust {rom this saw was exhausted
through 1 slot under the table which aught only
a pare of the dust given of above the table.

There was no exhaust ventilation in the shop,

.other than for the band saw, and none for the

pipe covering operations on board ship. Al doors,
walls and rafters of the shop were deaned at
frequent intervals with 2o industrizl vacuum
deaner. Most pipe covering on board ship was
applied in the evening during the second shift.

Contract Yord D. i

There were 8 men in the shop and 160 men
working on board ship. Pipe covering operztioas
were done in two shops. In the main one, boots
and jackets for pipe valves and connections were
fabricited and surpius material stored, “In the
smaller shop the operations consisted of layout
and cutting of amosite, water repellent amosite
and fire felt. There was no exhaust ventilation
in either shop nor {or the pipe covering cperaticn
on board ship. All the ashestos cement was mived
in 2 compartment on board ship. The only worker
who wore an apptoved dust respirater was the
mas who cut the two types of amosite, There
was no band satv cutting of asbestos in this yard,

IV. Avuxyses or Srrmxep Dost avp Dust
Cotness

There 2te no established figures for permissible
or safe dustiness in pipe covering operations.

Dreessens et al. (2) in their study of asbestosis in-

the asbestos textile industry suggested $ million
particdes of total dust by impinger as & threshold
for chat industry. XX chould like o point our

tile and ashestos Dine covera

W
g industsies difer widely tn thei? dust exROSULLY,
Io_textue gl:ms workers usually contigue gt
speciic jobs with iairly constanr dust expasures
e e Rereas The OIDe COverer may
rotaze between shop and ship and iro

RIge shio compartmesats with a wide variztion

ust eTposure.

- * ¥

coverer’s materizls differ maricedly in_theiz 3s.
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bestes Sootent, nngin! from 85 aar peer —oomesiy
(1021357 _asbestos) to _amosite (95S% ashestos).
When _zcbestos cements centain large amounty

: eous esrth there is 3 resulrant suicos:

azard 3¢ indicated above,

In_geaen] we (el that dust couate beloig X,

Rillion particles oer cubic foot by Korimetar

Qur fgures in Table 2 were determined by the
Konimeter and not with the impinger instrumest.
We used the Konimeter bezause it is light, easiy
portable and takes records which an be kept
indefinitely. As i3 indicated in Table 3, the
dustisst operations are band saw cutting, ce:nent
mizing, and installazion on board ship.

V. Mrnicaz Fovoness

The incidence of asbestosis among pipe coverers
as determined by chest Xeray is given in Tabdle
4. The relation between years of ezposure and
per cent asbestosis is included in Table S,

Due to frequent tumover of shipyard workers
and the length of time tequired to Xeray 2 lazge
aumber of workers, the number X-rayed may not
equal the aumber of pipe coverers. At Contract
Yard CX.rays were emmined of men who had leit
the yard while at Navy Yard B a few pipe coverers
were not Xeayed. At Navy Yard A the <38
X-raved qut of 551 were all older men working
in the shop.

Some of these pipe coverers had had pre-shipyard
experience in the ashestos industry, but the tabies
are based solely on shipyard ewposure. At
Contract Yard C, for eximple, the Asbestos Saop
estimated that about one-third of their pipe
coverers bad worked with asbestos bejore coming
10 the yard,

The one ase of advasced asbestosis at Contrace
Yard C bad worked in the asbestos industry jor
23 years before eoming to work in the vard. At
Contract Yard D the two cases of modemate
asbestosis bad. worked 22 vears and 30 years at
pipe eoverning in their yard,

All of the X-ray flms used in the above daux
were £r3t read By roeatgenoiogists of the Medieal
Department of the yard and then by one of the
authors (W. E. F.). Dr. W. C. Dreesses, U. 5.
P. H. 8., was kind enough to examine the thres
positive plates zad be a2greed on the diagnosis.

Since only three workers out of the 1074 X.raved
had asbestosis, and each of the three bad been
a pige coverer for more than 20 vears, it wouid
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TABLE 2 . D Jam. 1596]
AxarysEs OF SzrTizd Dust and Az Sawres® ’ !
—}
Y218 | Thaossreemr sort comwrs (MPPCT)* : Cos
¢ ;g p ! :
nSisT! c=l e £
- e &2 - - .
ovriaTIaN = g;;i - : - Total dust ASITSTS BTRY orrxiriox
wzlox e g teals s iz awy
FNE R Rt L s asvcem -
35E 551 F| 23 s8] 2 15s) maemet I maamat aved ¢
Z b Kl ool K b = Lavout and cutting...

Layout and cutting ' I . tiand 1w cutticg.....
Navy Yard Aceeeeennen...| 95 16] 6] 321 6 | 24} 261 10} 2 | 3.5~ 8.7] 6.1]0.21-0.5010.55i8.7- 6.0  Sewing and fadricatioe
Navy Yard Boooeveenn.eo{ 98 1 201 8 12 & 8] 12 7 | 1.6~ 6.5 4.210.01=0.54/0.23{0.6- 7.9  Cement mimiog.......
Costrast Yard Covueeena..! 95 1 301 8| 10} & 14} 18] 4 [17.1 25.2120.811.334.30;2.18l6.6-19.5 ~ Grioding............
Contract Yard D.covannnal] 95 | 26 8 tr { 29( 2t} 10} § | 6.5~ 26.3{10.9:0.09-1.16]0.63{ 4= 8.7 Cesemmlroom........

Cuttiog with band saw Sbop average......
Navy ¥ard Auocesosenoaes . 2 J11.0- 19.2{15.1;0.10-0.14!0.1210.7= 0.9  Skip average.......
Navy Yard Bucevcnoncaes.| 98 9| 7 gl:r 43! 161 121 2 32,4~ 46.6139.5[2.8- 3.2 [3.0 [o..'» 8.7 - -
Contract Vard Covvenvree| 98 | 91 63| 21 tr | 10 4] 12] 3 18, 241004734} .0-12.8 [6.194.3-12.3 ® Notz MPPCT =

Moiding operatons
Contract Yard Coecercenei 981 8 ml Al 7 610 IScoENCT OF ASSE
Contract Yard Doveveennn | 951 & 9 7 tr | 48( 20] 12} i [

Sewing & prep. of boots & ., tatyeazo |
.\.OW Y“AOOO"O.OOOOO' 2 305" 6-1 ‘ue .01' Q“O.QO.J "1.9 H
Navy Yard B (Sewizg 2 1.1 Navy Vard AL

bestos cloth) 98|12l o ot |42f 21| 16[3]3.3 6.06.80.0-9.4/0.110. <64 NavyVadB.....|
(Stuffing with amosite)...[ 98 { 8 8 11f & | 28! q 15 1] 2.3 2.10. 0.3 10. Coatract Yard C....!
Cootract Yard C..eeee.o.] 95 | 26 6 13] 3 | 28| 12] 34} 2 }10.6~ 12.3)12.4} .45~ 79! .6213.7 =24 Coamet Yard D.,.!

Cootract Yard Deceeeenne| 98 | 6 6 8] | 38] 28] 14f § | 3.9- 10.9) 6.000. - .05] .asf0. 0.
Towls. . .iiueenn.

Storezoom '
Contract Yard Duvevenea..} 95| 18 al 7 & | 26} 32) 12 . :

Cement mixing Rziomos
Navy Yard Aueeeneeoenes 16 | .4 304310, 05202 fo. — oz R A
Navy Yard Boocaseeeianes 2 67, -2@4-{84-{-[[.6 177 1 2.8 ————
Contract Yard Covevenenes 2 [33.8- 48.7041.311.6 —2.7 (3.1 [4.7-10.0
Contract Yard D (on board envarn

BRIP)ecrncaveconcessssast 5 j19.6- 40.032 Jo. ~ .02f .010. - .OW

Crinding scrap materizls | —_
Navy Yard A.ooevvnnnrens| 88) 8] 201 160 1 | 10] 33 12118 | 9.4-100+(50-+0. =1.6 | 470, =28 Nuuy vara o {:?‘K

General room ’ 0!0 . —_— Pere
x‘w Y“ 0\10000.000000' ‘9 002' 1‘ 6‘0 & ‘1 4 0 08 .02-0.3 sm
Navy Yard Bocovssovnrnas 2] 1.6 331240, ~ .01 010, 08 Nivy Vird B ) AGe
Contract Yard C.......... 4 10.0- 21.6114.20.34-1.7 | .8 [3.8 -7.9 Per
COGMY:MD‘........‘ 5 3.9=-1 09, .00. - os .02‘.0. -0.3 -_—-_-«w,.:

Aboard sbip Ls Comtrnct Yard C oo
Navy Yard Aveeenrenennes 30 ls. -250. [142 0. -0.170.02%0, -0.0 ‘“"‘"“’C‘b
Navy Yard Booeecenscnnns 15 18<.4-192. 0128 R.56-3.202.8 1.3 38—
Contract Yard Cuvvvonanes 15 [25.3- §9.0149.20,23-2.3811.10.0.5 ~4.} I
Contract Yard Duceeee. 15 | 8.0- :z.qno‘o <0.2110.030. ~¢ Coeweact Vard D ¢,

® Noie: MPPCTE = MIlion particles of duit per tubic foot of 2ir,
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N L} Jaa %) PIPE COVERING OPERATIONS 1S
<. - . * .
s _dmperye. Conrazzson or Drsmvess or Vazious Orzaamions v Eace Sareyazo
.- t RAYY VARD & RAYY TARD 3 { CONTRALY Y4RD & [ LOXTUACT Tars B
31 asassvos povY arzaaTION |
i res com | Touldus | Admat | 1oy «ni Aapeies brews mx} Aspoiet (Toul ‘u({ Aspertos
l »
Ferd Ranecat:ia (mae i : urrcre yrrcy arrcy Krecr
gy wau qem Layout and CULing. . eeeueen 6.1 | 0.38 €2 | 023 [ 205 218 { 109 | 0.6
- f Rand 8w QUL cocaccoarsesf 385.1 | 0.12 39.5 | 3.0 73.0 |- 6.19 -
5.110.31-0.50:0.35{8 .3~ 6.0 } Mewing and fabrication.........| 4.3 | 0.03 48 | 0.1 1.4 | 0.62 | 6.0 ] 0.03
.’“j‘o‘ﬁ.“o.m-o-b 1.9 : {'thtuuu........u 3t.0 0.2 “oo 1'7 41.3 3.2 32.0 i 0.0
3,818, 3313012, 18(6.6219.5 « Ganding. casaaciiiiiananieesy 3.0 0.47 R -— -— -—
3.6/0.05-1.16i0.83l1 4 8.7 © GeBeral 100 v veeenernennnnd 100 [ 0.08 24 o0 | 142 ] 08 6.0 | 0.02
1
i } €hop SYETILE. . eevennenan.d] 300 | 0.25 | 2609 | 1.0 |.32.0 | 2.6 7.6 1 0.2
5.1l 10-0.1410.12:0.3- 0.9 :  SHPIVERSE...ccececieenen| M2.0 | 0.02 | 1280 | 2.3 | 492 | 1i | 1.0 | 0@
9.52.8~ 3.2 13.0 6.5 8.7 * , - N " "
e .19!4.3-12.3 * Yaee MPPCF = Million particies of dust per cubic foot of air,
K TABLE 4 appear that ashestos pive covering of navai vessals
IxeIENER OF ASSISTOSIS Auone Por Covu:u is 2 relatively mfe occupation.  Howevesr, it muse
revaes o7 carm be remembered tha: these mes rot2ted sreng the
TPOTY e | OF ssezstams vanious opesztions of pipe covering 3ad ‘vere 3ot
sxpvaxs eorvrae) o B0 cotinually exposed to Rizh comesatsations of
zxs | M7 3fiaic | Meds | Ad- . . X
f celo. 03103 ~1.0 mal | erste rancoed 33Destos dust as fouad in basd saw culing asc
4.6 .01= .05i0.03i0.3 ~1. - temeat mimizg. The suggestions made reiagd
Navy VardA......f S50 | 48[ 04 01 0 to exhaust mzi‘mio: m.dct'es;i:l:ry pm::;i‘ov:
\-M, A0, =641 NavyYerdB..... 78016621 0 | 0} 0 Lo e ntainine this |
Taat sl Conrac Yard C....| 174 [ 298 1 0 j 0 | 1 = 2 e i minuiang o
-t *1'.1 1.4} CoatnecYardD...| 168 | 168 | 0 | 2 | o  incideace of asbestosis.
....;v: - .&IO. 0.5 DBmN
e} Totals....o......{2683 3076 | © | 2 | 2 . L L
The extremely lovw incideser of zsbettosis
. found, 029 per ceat, or 3 ses out of 1074 pipe
TABLE $ coverers, stands ie macied aaz:-.-s: to

e Aigh

. .} Ruanoiszr Brrwrrx Lrvesx or Exvostaz axp  GuSt coacsatmation jound in seversl of e pipe
310, =0.5210.2 0. - 0.7 INCDINGS 6F ASBESIONHS covering operations. As shony iz T.ble 3, the
: . . ; s :
{16 -1.7 1.7 1.4~ 2.5 p— total dust concenmatioz fer band sav custsp
| B8 4.7 [S.1 4.710.0 A ey o° maged from 130 to 33.0 mlios particles per
: ] cubic feez, for cement mixzing {rom 31.0 to 34.0, 222
pod . =02 010, - o0 =2 ‘ -3 [stlol 10 £° i ‘z{l’l. t =a ¢ ¢ ’ - ?on
: ey r instlazion en bozsd sdip, irorz 11.0 to 142.0.
: I P - Pt ;;“’.—’ Toe soiutioz of tkis apparen: diemeniney Hey &
V0. ~1.6 | 470, 26| Neww Vard A ::""“‘ 'B i‘; ‘o }; 2 chasacteristic pecuiiar to the pi:ew'er;sg tnde,
ST ) v ¢ totec...... po e A o that is lack of 3 nezsesity for speciziisstine. Io
' : Perceaag....; 0 00 0% 06 oot pipe covesers ars sposie of doizg 22 ¢
00: «i.4'0.08 .02-0.5¢ (= N i&r operaions deszmibes 2dove. 3n€ B weriner
.50 = 0L ‘om, Q.6 Nivy Yard B i.&ﬁmd......,f 0 ' 0 [0 ] =3y be changed {rom one operztion o anotner ¢
+i20.3%1.7 | 813,879 (Persratage....: OS 0% 0%: 0% to diferest jobs in tmr same typr of cpermiise
00 - .&5 . {2. 7‘.‘.5 : - - withou: loss of eSgiems 358 asserding to e
= — {Exposec..... & ncs ]s e dermaads of ship eonstrumiss, It i scerelsm
: R 7 Sestrag Yard C {ASected....| © 1o i: 22 thot 3 pipe s envirea =
208, =0.17:0.020. «0.C% (P oorl ]o“',; 6%e Ippama 7 pi mc‘? y m °..-‘n‘n' =y
PRWIRSE gty -w) ereatage..; 0% 07l %o % change every few davs o e weeks 31 thr mes:
20.252.381.100.5 =6.5 Eroosec... 2 ME 1P o F oo b CORSIND RZCIRuLn b 136 cun atnin.
.08, «2.210.050. ~i.¥! Cosume: Yars D .':.sm.-c.m o i ie * o tion waich Se breathx. Toatwiore. we fpurs
—_— - i s e D S 'xe'xia‘.":bic.’iar $h3p avessgs An8 thip dvamss
. Pe L 0 oo geumee B 2322 288 $hip dver
- ¢ \Percezaage.: 0% 0%l 053 Qazci zive o Composus pitiure of 15T fIdese:
.
!
t
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EVIRNRA - AL OF INDUSTRIAL HYGIENE AND TOXICOLOGY (. 2, ma. 1 }
Dl S Sl S L L .. .. ) sl [
T I3 gt wotker may resthe over 2 period of 2mong thess workers would bave bees considerably
~ yam Itisfurxbdspp’aieﬁttbaitoobuhtach greater. iés EeLoE pr 0l khe

. eicure, dally dust_counts at each-speciic job
T hip Sompdrreeat and i 1hé shop togeiber
" . withthe time'3pent on-each job ‘would bave 10
“Be zompiled separately for cach workes, In this
pspéct, asbestos pipe covering difiers mackedly
from™ the “asbestos textile -industry where duost

isn do mot fluctuste .

concentrations {or 4n operation
idiy and where 3 worker will asually remuiniat
aspeciiic job for some years. .

}Uunheriswinmninhz;bwinodenc
of asbestosis is that in band saw cutting, grindisg,
and cemment mizing ocly one or two men ire -
woived and the'wark is usually done at infrequent
iatemkmehnsewnltimusveek.

Sirally, pipe overers also apply glass wool,
rock wool, magnesiz, aad other fypes of non-
asbestos insulatios, all of which decresses the
amount of exposure 10 asbestos dust. It seems
fikely to us that ¥ xhepipemsmdied}nd

worked steacdy at any of the above operations
. vhmthemomtelub&tudmintheakm

ensistently higs, the incdenes of asbestosis

such as textiles, cannot be applied. :

2. Theopentions of band aaw azdn:.gﬁaﬁm;.

cement wmixing, and iostallatien on saip
should be equipped with exhaust veatiation
keep the total dust.concentration low.

3. The incdence of asbestosis among Pipe
minrbeshipymmnﬁedmbw.ompc
cent ot 3 cases out of 1074, In view of the aature
of shipyasd pipe covering work, this Jow incidescs
is pot surprising.

4. Since each of the 3 cases of asbestosis bad
worked at asbestos pipe covering in shipyards for
mmmyun.itmybeaadndedm:m
pipguvubthmtsmmamﬁn.
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