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4 HEALTH SGRVEY OF PIPE COVERING OPERATIONS IN
CONSTRUCTING NAVAL VESSELS®

Warzex E. Firisams,! Freperacx J. Voes, Jz.,” Roserz L. GapE? AND Pamyp Damvurz!

N INDUSTRIAL kbealth inspection of an
imporaant U. S. Navy Contract Yard
indicated that dustiness from miscellancous

pipe covering operations was considerable and that
2 {ew of the emplovess bad what appeared to be
asbestosis. This is a well-known industrial disease
aused by only one thing—prolonged breathing of
asbestos dust. The cliniczl manifestations are
shortness of breath and an unusual chest picture
by X-ray. In industry the disease is often dis-
abling, but it is much less frequest than slicosis,
with which it very propesly is classed.

It wzs not felt that experieace in 2 single yard
was enough to justify zny geseral statements oo
working conditions in other yards, and certainly
~is £o cuse jor alarm, but the results warranted
check-ups elsewhere. Accordingly, arrangements
were made to exzmine by chest X-ray the pipe
coveress in two Government Navy Yards, A and
B, and in two Navy Contract Yards, C and D.
Exzzmizations were made of the working conditions
including dust counts of the zir breathed with
micoseopic 2ad chemial analysis of the dust
itself,

We would point out that this procedure is

sstomary in making such surveys of occupatiozal
discases—medical ezmiration of the workers
ind 2 study of the pature aud conceatration of
the contaminants in the air breathed.

Prrr Covrzove YATERIAL

As important ingredieat of pipe covering
rateriz]l used on U. S. Navy vessels is zmosite
Tais mineral is 2 rcagnesium iron silicte of
variable composition. The name is the gexzeric
oze {or 2n asbestos type of fbrous mineml mined
in South Afric.

A The chief reasons for the wide use of amosite

'
| *Received for publication Segtember 21, 1945,
: Published by perrussion of the U, S. Navy, Tkeopin-

icas and assertions coztained berein arethe private ones
of the writers, and are not to be construed as efdal or
teZecticg the wiewvs of the Navy Depart=est or the
2avalservice at large.

1 Camds. MC., USNR, Asst, Caief Health Consuitant

1 Lieut. H(S) USNR, Health Consultant

1Lieys H(S) USNR, Health Cezsultant.

;Seity :nd potential d‘_.,“n;ﬁc‘f.’:ic: Health Coosultant, U. S. Maritime Commis-
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felt and pipe covering in naval work ars its low
thermal conductivity, light weight, strength, =né
reiractoriness.  When the felt 2nd pipe covering
were first developed, we were still building vessais
under the \Wastington Trexty of Limitations i=
Tonnage, and every pound saved meant tha2 mues
more armor, guns of ammunition fgr a zives
displacement, te say nothing of more ecosomic
operation for the weight involved in insciaticn.

Amosite pipe overing weighs about 14 pouzcs
per cubic foot, with 2 temperature limit of 730°F.
as compzred to magnesiza with a weisht of 16
pounds per cubic foot, and a temperzture limit of
£00* F. High temaperature amosite pipz coverizg
weighs 2bout 18 pounds per czbic fcot as compared
to 26 pounds per cubic foot for other hizh tempe:-
ature insulztions. Because of the lower con-
ductivity and the kigher temperature limit of
the armosite rype, iess of it need be used in 2 co=-
bization covering than other types of tasuisticns.

The developmezt of amosite felt suried =
1934 whea a2 nesd existed to serure 2 thermal
insulstion lighter in weight and trermally =
efSdent thap the matenials (blocks and cament et
asbestos blankets) which were thez beizp used
on destroyer turbines. The Navy approved the
type developed by 2 mazufaciurer in Septe=bes,
1934. Originaily amosite was used only fer
turbine iasulation, but it proved so satisiaciory
that its field of application enlarged to izciuce
insulation of valves, fittings, S8a=ges, et From
the initial destroyer, it bas bees used oz 2imest
all the destrovers built siccs that time 216 oz
all other combat vessels built sines beicrs the
War, '

Pipe covering was a later developmeat in late
1935 and early 1936, Due to the mazuiaciuniag
problems invoived, it took a longer time to evelve
into a satisiactory shape, azd its 2-st use on zaval
vessels was iz 1937, Since that time its use =2as
spread markedly and it was used oo the great
majority of saval combat vesse!s built curisg
World War II.

Water-repelleat amosite felt was devsinned

e
a2

for hair felt in the insulation of cold water lines
to preveat sweating, Hair felt had the dissd-
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10 JOTURNAL OF INDUSTRI
vantage of being combustible and as it was organic,
wheo it beame wet it rmoulded or rotted and
could harbar vermin. At this time fires on
board certain maval vessels convineed the Navy
of the desirability of eliminating 2oy combustible
materia! from on board ship. .Eventually water-
recclleat amosite w3s made in strips of SO foot
leagths and of suitable width to enclose the
creemierence of the pipe and enclosed in 28
extremely light-weight muslin to facilitate hand-
liag aod reduce the dust, which the water-re
pelieat ageat accentuated

L DEsSCRIPTION OF OPERATIONS AND WorsNe
. ENVIRONMENT

Asbestosis’ results from breathing asbestos
ghers of reistively long leagth, such as 15 to 75
cicezs. It is ot cused by breathing chopped
up asbestos fibers of opme or two micens (1)
Therefore we are copcerned with the presence io
2ic of asbestos fbers which o be seea 2s sucd
under low power of the ordinary microscape.

Tre clinial picture of asbestosis an easiy
be mmplicited by the preseace of diatorsaczous
aarth, a jorm of amorphous sllicl, whica an
cuse shicosis and is probably 2 more serious
health risk thaa asbestosis

Another dust whick may be present is magnesia,
M0, whicz is in very comson use s 2 heat
insuiztor and is harzless

Thereiore our 2oalyses
kow much Sbrous type of zsbestos dust wzs
preseat iz the air breatted, how mucz siica was
presest (especially as diatomaczous earth), and
bow riuce of the harmless ingredieats like iron
oride and carbopates

Pipe covering may be divided into seven diferest
operatiozs as follows:

1. Laying owt end ewtling
. Band scw cutling

. Scuins and preparciion
Cemers mizing

. Molding

. Grnding

Jnseliciion en toord sl

of bocts and Jeekes

th ot b

~N O

1. Laving oud and culling
Rolls of the insulating {elt are unnTapped 20d
gnrolled on 2 large lavout table or oo the foor
of the shop. This raterial, with the exceptiod
of the typc known as water repellent zmasite, is
then well wetted adth a fine water spry.

AL EYGIENE AND TOXICOLOGY

were done to izdiate.

It

1o, 22, me. !

is marked into measured sections and cut with
2 rotary electric hand saw. The cut seczions are
rolled up and either used immediately or stacked
in the storeroom.

Usually one to three workers are employed at
this operation. During the kagdling, easTppisg
arnd unrolling of the asbestos, considerable cust
arises, but appears to scttle readily. A ver
water spray should be used for wetting down the
material as 2 high velocity spray stirs up Qust.
Ones it is wetted the haadling and cutting of ke
material causes little visible dust. All of the
four vards surveyed wet down the insulating
material descibed above.

- Ome Navy Yard has an elaborate exhaust syste3
for the lavout table. Tke extire top of this tabie
is covered with szall perioratioas through whicx
the air is exzausted. This table is suZcieaty
large that to more than two-thirds of the top is
ever covered with material and roomm air is thereby
exhausted through the other third. While re
velocty or .cpacity Imeisurements were mace
on this systera, datz presented later in the repott
indicute that this control measure had a rzaried

Fect in recducing the dust count.

2. Bond sco eutling

A standard band saw such.as is fouzd in wood-
working shops is used to sut insulation blocks azd
boards into desired skapes. This opematios
produces large aroounts of air-bomme dus:, most
of which setles slowly. Norzally there is ozly
ore worker en Lhis operation at any oac time.

Tazsmuch as this is 2 very dusty operadom
the bazd saw should be eaclosed in 2 roora by
itself 2ad should be equipped with adeguate joca!
exhaust ventilation both above and below the
saw table. Becuse of tke raeczanial difcudue
in locating this exhaust properly, soroe of the
dust will escape isto the 2ir and the operitor showé
therefore wear an approved dust respirator.

3. Secing and preparalion of boots and Jecke:

1n this operation jacket covers for valves arc
pipe joints are fabricated. The work consists ¢
cutting asbestos cloth with shears, paddizg tht
jackets with insulzting material, and sewing wit
wire or asbestos cord. These cperations give
fise to oaly slight amounts of visible dust, anc
e=haust veatilation and respiratory protectiol
are neither required nor used. There is usval

2 large nurzber of werkers doing this operatiol
in one large room.

4. Coment mising .
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~d sections and cut with |
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“tg jacket covers for valves and
crated. Toe work consists ©
doth with shears, paddizg th

For protection and to give a2 neat appearance
the insulation on bozrd ship is usually covered
«ith czment containing 2 high percentage of
asbestos fbers. Ia mizing, the proper amount
of water is 2dded to the dry asbestos cement and
theroughly agitated with 2 hoe. Qcasionally
emall aroounts of ashestos cement are mixed in
2 pail with 2 trowel. Cornsiderable dust is raised
when the asbestos cement is dumped into the
miziny trough and during the early stages of
mixing. Ordinarily this process is done in 2
wparate roor and only one operator is exposed.
The Justiness of this operation warrants the use
of exhaust ventilation or respiratory protection
or both, although neither is senerally used.

Petrographic analyses of asbestos cement in-
dicate that the amount of diatomzceous earth
=ay be as bigh as 87 per cent by count.

S. Molding .

Molding is the process of building up the insula-

tion 0 fit odd skapes of boilerwork azd piping. A
{orm is made to the exact shape of the part to be

inswlated. Block insulation is lzid on, adjoining

sections gived together, exposed suriaces sealed
with asbestos czmest and the whole mold covered
with asbestos cloth. When dry, the rcolded
insulation can be lifted of the [orm and is ready
to be installed on board ship. This operation is
usuzlly dome in the shop next to the sewing
eperation. Very little dust is produced frox this
operation and no special ventilation or respiratory
protection is required.

6. Grinding

Several shipyards reclaim their sczp piecas of
prefabricated sections of insulation by grinding
¢p this matesial and using it in the asbestos
cemezt, all of which contributes considerable
dustiness. Normally this jeb is done at infre.
queat intenzls and only cne or tvo men are
exposed, but the operation should be isolated,
general room exhaust supplied and an approved
respirator worn by the operator.

7. Insicllation of pipe corering on board sAip

There are 2 number of operations involved in

Zating materal, azd sewizg Mtk pipe covering on board ship. Iosulation felt is

crd Toese opematiozs gIVE xrapped and pounded tightly around large pipes
& arcounts of visidle dust, 389 2ad joints and fastened Ermly in place with wire
tioz 2nd respiratory -protectiofoer asbestos cord. Pipes and boillers are covered
7ed zor used. There is usualli~ith prefabricated sections, which cecessitates

of workers doing this operatio

Do)
T

nng .

e L

wrse band sewing to fit the sections. Ready
tiixed ceent is applied to fll in spaces and give
1 smoother finisk, Some insulation is wrapped

.
N, ~vr L P S
D el ~ A TVTS VA "-—":"' .

with glass cloth or asbestos doth fer grester
strength.  The only operations that procuce much
dust are the wrapping and pounding of 2mosite
and the scwing of scctions.

Nearly all of the compariments on board ship
are invoived in this work, although most of it &
oncentrated in the machiner spaces. Usvaly
the greater number of pipe coverers work on beard
ship and rclatively few men in the shez. Tre
spacicg of workers ranges {rom one or two men
doing 2 small job in & living space to 15 manv
1s twenry or thirty men working on ten or more
jobs in the engice room. Temporary exzaust
ventilation is seildom used on board ship fcr pips
covering and very few of the workers wear rzenir.
ators. -

Because of the vasried nature of pipe coverin
operations in ship compartments, gezerzi extae
ventilation is to be preferred.  Ii the comonarime=
is large, such as the main eagine roo:'.: Sve ais
changes per hour are neeced. Iz small coz-
paruments, such as living spaces, ten 15 £fieen
2ir changes per hour are recuired.

[ IR IA X |

. Coszposrmioy or Matzziazs Uso
Aceording to Navy Specifmtien the rovincs
of asbestos insulating felt (amosite) shall ccnain
not less than 95 per ce=: zsbestcs £ber cf the

following composition:

S (SIOy) percentminimum, i vinereene ... 4T3
Ircaonde (FeyQh) percent mazmus=...... R 130
Magnesivm oxde (Mg0) percent minimurs. ... .. 6.0

Typical analysis of the two types ¢f asbestes
Sbers in generzl use are tabuiated beiow:

Clryratds Amaryia
Siica (S0 eeeerreennnn. 39.055%. .oi.. . 0255
Magzesia QIEO)eeennnn. .. 001 ....... 39565,
Aluzing (AW .evnenn. ... 367G i,
Ferric oxide (Fe:On)........ } g qqEm e 7.80%,
Ferrous ogde (FeO)........ e . 32.005,
.Sodium 3 1T O F ¥ o ) B 2.12%
Combined water (NyO)..... 14485, ....... 3005,

Trereiore amosite aloce wil zot compiy with

content azd must be rmived with chimsotis
asbestos to equal of exczed the 6.0 per cezt mini.
mum value for magzesiz. On the other hand.,
chrysotile caznnot be wsed aloze beause of its
siica content which is below the minimum 47.5
per cent specified by the Navy., The ©wo lipes
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ef asbestos £bers must be mixed together in the
proper proportions to satisfy the values set for
wagpesia and silie. The amounts of these
rmaterials used to formn this mixture therefore
would be 6—43 per cent chrysotile zsbestos and
9457 per cent amosite asbestos.

These two fbers difier mainly in their physial
chancteristics. Chrysotile is cpable of being
readily separated into very fine fibers with 2 soft
silky feel, whereas amosite is harsher and requires
roore manipulation to fiberize it. One authority
bas stated that the chrysotde bas the finest in-
dividual Ebers, and amosite the coarsest. Be-
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and sewing were doze with 2 small amoust ¢l
space for storage. Cross draft ventilation was
provided by cpec wizdows on both sides of
roor.

Work on board ship was zot suppliied witk
exhaust ventilation

No asbestos workers were found wearing res
pirators

U. 8. Yory Yard B.

There were 50 men working in the shop and TO0
men on board ship. The shop was divided intc
four main rooms: Layout, Sewing, Cement, a=nd
Storage and Baind saw cwmbined. With tk

.
{wd. 28, mo. |
!

TABLE {
Soxncaxy or Marrruars Usep ot Eacm Yaro rrx Monrx
' WAVY TAXD A WAYT YARD B CONTRALT YARD C CONTRALT YARD D
Amosite ' £8,200 se. ft. 50,000 sq. {t. 40,000 sq. ft. 6,325 sq. It
Arzosite (vater-repeilent) i - 1 15,000 sq. {t. T~ 1 3.300 sg. ft.
Preizbricated sectioas 600 sq. It 1,200 sq. {L 1,780 sq. {0
{moided aad block) 59,900 linear {t. | 115,000 Lizezr f&. | 18,900 Lzear {t | 15,700 Lsear ft

Asbestos cloth | 76,5005, 1t 106,600 . ft. | 34,7003 fr l 49,000 g, ft
Meuallic twine -— 150 Ib. — —_
Asbestes yama
Asoestes paper I — 5,300 sq. fv i 4,000 sq. It l S.500 sq. {2
Asbestos board | 200bner it | 600051t 10sa. 1t | -
Asbeatos cement | om0 | wseow | ostson. | 380

cause of this diference we may suspect 1 decided
dezmase in the number of respirable fbers (below
200 micons iz length aad 5 micons in dizmeter)
whenever acosite is used in preference to chrysotie
ashestos.

1. Pzxe Covizove Faciotms ar INprviorat
SETPYARDS

U.S5.NoryYard A.

Teoere were &4 mea working in the shop and
467 mea o3 board ship. The shop was divided
into two rooms, oae of which was primarily for
storzge and occasional griading and band saw
cutting operations. The only mechanicl exhaust
ventilation in the shop was provided {or the grind-

g, mixing and band saw cutting operztions and

was inadequate. Iz the other room Lyout, cuttiag

exception of the Cement Room, the doors betwer
these were normally left opea.

The work in the Sewing Room consisted mosth
of fabricating and sewing valve boots and jecies
All the cement used on board ship was mized i
the Cement Roorn. There was 0o exhaust ve
tilation for either the Sewing or Cemeat Roor
The band saw was equipped with a Bexible exnae:
tube above the table and 28 exhaust zreund &
blade below the saw table. The lavout tsb
was equipped with exhaust ventlation 1s descsite
above. There was no exhaust ventdatioa suppiic
oa board ship lor pipe covering and no worke
were found wearing respirators.

Contred Yerd C.

“ There were S1 men workizg in the shop and &
on board .ship. Layout, cutting and ceme

- T T ——
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« s=all amoust of ¢ mixing were done 1t one end of the thop. Dust
- raft ventdation was respirators were occasionally worm during these
a3 on both sides of U:Cf procedures. At the other end of the shop the
! fabrication of boots, jackets and molds were
> was oot supplied with| cmed out. A small a2mount of such fabriction
was done on board ship.
sere found wearing res- Material vas cut with 2 band saw in 2 separate
room and the operator wore an approved dust
respirator.  The dust from this saw was exhausted
cing in the shop and 700 1hrough 2 slot under the table which @ught only
¢ shop was divided 10! part of the dust given of abecve the table.
:ut, Sewing, Cement, @d! Tkere was no exhaust veatilation in the shop,
combiced With they geher than for the band sawv, and none for the
: pipe covering operations on board ship. All doors,
walls and rafters of the shop were cleaned at
frequent intervals with an industrial vacuum
ceaner. Most pipe covesing on board ship was
1c COMTRALT TALD D acplied in the evening during the second shift.
Cortract Yard D.

e §.38 5.1t There were 8 men in the shop and 160 megq
‘ 3,500 8. & working on beard ship. Pipe covenng operations

were done in two shops. In the main one, boots

1 rnd jackets for pipe valves and connections were
- 15,700 Lzear f& | f{ahrcated and surpius matenial stored. ‘In the

s=aller shop the cperations consisted of Layout
0,000 sq. zed cutting of amosite, water repelleat 2mosite
and fre felt. There was no exbaust ventilation
in eitker shop nor for the pipe covering operation
oz board ship, All the asbestes cement was mixed
in 2 compartment on bozrd ship. Theonly worker
WwZo wore an approved dust respirator wzs the
- w22 wko cut the two tvpes of amosite. There
wis no band saw cutting of asbestos in this vard,

el

IV. ANAzysEs or Serrizo ‘Dost avp Dust

Corwrs
z, the doers betwesy . : _—
: Roor, the doo There are no established figures for permissible
e or safe dustiness in pipe coverizg operations.

Room oasisted mostly
7 vaive boots 22d jackety
board skip was roixed i
Tt w23 TO exhaust ves
ing or Cement Room
>d with 2 8axidle exhaus
313 exhaust around Lh]
bie. Tee Lyout tab!
stveatfation as descibp
Paust veatdation supplie
avering and 2o workes
4lors,

Drezssen et al (2) in their study of asbestosis in
the asbestos textile industry suggested § million
particles of total dust by impinger as 2 threshold
for that industry. Vs chould jile ¢ iat out
\dimint ochectoc 12=tile and 2sbestos Dine cover.
eczindust=es difer wigely in tnerr Cust £IQEyrae,
In_textus plants wotrers usualy continue st
$0CCUIC jOOS With 1aifly constant dust exDosures
GG vesTc wRertat ioe DiDc coverer may
rotate between thop and ship ang irom ematl 1o
MIZS ShID comparimeats witk 2 wide variation

L Sust exvosure.

To Avmeemee e~ tha tapeila \Vorkc- 'uh" Dm

7 1 the shep and 12
<. QNtung and ecsmed
v

coverers materals dife- Sarkedly in theie ac.

bestos content, ringing from 8% ~npe m-. ~s iy
(10-15S2 _asbestos) to arcosite 195c 1shestos),
When _zebestos cements eontamn large amoun:s
gl dotomyceous earth there is 3 Tesuitant sy:eosis
1ard as incicated above.

In gemeral we feel thae dust_gounmte belme €
Silion _pa-ticles per eubic foot by Nonimerer
ol trol.

Our figures in Table 2 were deterrained by the
Konimeter and not with the tepinger insiremeat,
We used the RKonimeter because it is light, easiiy
portable and twkes records which an be kept
indefinitely. As is indicted in Table 3. tae
dustiest operations are band saw cutling, ceinent
mixag, aad installztion on board ship.

V. Mreprear Foopies

The inddence of asbestosis among pipe coverers
2s determined by chest Xeray is given in Tazle
4. Tke relation between years of exposure and
pes cent asbestosis is included in Table S,

Due to frequent tumover of shipyard workers
and the leagth of time required to X-ray 2 larse
rumbe? of workers, the pumber X-rayed zav not
equal the number of pipe coveress. At Coztrac
Yard CX-rays were exizined of men wio kad leit
the yard while 2t Navy Yard B 2 few pipe coverers
were not X-rayed, At Navy Yard A the 48
X-raved out of $51 were all older men woriizg
in the shop.

Some of thesa pips cverers bad had pre-szipyard
experience in the asbestos industry, but the wukies
2re based solely on shipyard exposure. At
Contract Yard C, for example, the Asbestos Step
estimated that zboyt one-third of their Dipe
coverers had worked with ashestos before coming
to the yzard.

The one ase of advanced ashestosis at Contmace
Yard C had worked in the asbestes industny jor
23 years before coming to work in the vard. At
Contract Yard D the two ases of moderxte
asbestosis had worked 22 vears and 30 yars at
pipe covering in their Mard,

All of the X-my Slms useg in the above cdaua
were £r3t rend by Teezigenclogists of the Medic]
Department of the y2rd and then by one of the
autkors (W. E. F.). Dr. W, C. Dreesser, U. S.
P. H. S, was kind enough to examine the thres
positive plates 3pad ne igreed oo the diagmosus.

Since only thres workers out of the 1074 X-myved
had asbestosis, and ey of the three bad beez
1 pipe coverer lor more than 20 years, it woud
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Axaryses or Sermizn Dost anp Anx Saores

N E; lg T ey oy n surr coowrs (MPPCT)®
‘ 22|
s !23} iz) Iz £
erruinax _:,; fi,g . ‘é’é . ; ; Towl dust ASITSTOS DUST R
Eg §! ‘-E' L2 T_=‘__';'£_ - ! A.(uzrm
<iis §‘§ £l :E’%-ﬁ £ ‘é: Riege of |Avers] Ruzre ot |Aver- e
s ) =SS g; ESEQ; K fz’-a cowa age couats age
Lavout and cutting
Navy Yard A..... eeeoans 95 1 316/ 6 12} 6 ) 244 26! 10} 2 ] 3.5~ 8.7} 6.1/0.21-0.50'0.3515.7- 6.0
Navy Yard B...... veeones 98 { 10 8 12) v | 40 18} 12} 7] 1.6~ 6.50 4.2:0.01-0.54,0. .J;O 6~ 7.9
Costract Yard C.......... 95 | 30 10| tr | 26| 14] 15] 4 J17.1- 25.2!20. 511 133, 302 1816.6-19.3
Contract Yad D.......... 95 16L6 8 tr | 29 24} 10} S| 6.5 16.3;10. 9&0 -1, 1610 63}1 4- 87
Cutﬁi;:; with bzad saw ‘ '
Navy Yard A......ece . 2 j11.0- 19.2(15.1}0,10-0.14!0.12:0.7- 0.9
Navy Yard B..... ceenneea 981 91 7 B tr | 48] 16] 12] 2 [32.4~ 46.6139.5}2.8~ 3.2 13.0 }6.5— 8.7
Coztract Yard C..venen... 98 | 91 &3 2]t | 107 4] 12]3 18.2-1m+,73+ 5-12.8 6.19‘4.3—12.3
3olding eperations
Contraet Yard C. ..ottt o8| §1 65 3w | 7 €10
Centract Yard Dooeeeeaots o5 | 4 o ¥ w | 48 10| 12
Scwizg & prep. of boots & .
jackets :
Navy Yard Aooevveninnnn. 24 3.5~ 6.1 4.6 .01~ .060.03;0.5 -1.0
Navy Yard B (Sewing 23~ 1
bestos cloth) 98 | 121 w| 9 tr | 2] 21} 16] 3| 3.~ 6.0 6.810.0- §.4 0.1 /0. 6.4
(Stuag with amosite)...) 98 | 8| 8 11] & | 38 20 IS{ I | 2.1- 2.1le. 03 }0
Coztract Yard Cutvennnn. 95 | 26| 6| 13] 3 | 28 12) 14{ 2 [10.6= 12.3{10.4| .45~ .79] .6213.7 -T.4
Coztract Yard Duvvennnnes 98| 6 6 8§ = |38 28 14/ 5 | 3.9- 10.9] 6.00. - .0 .osgo. .5
Storeroom
Contract Yard D.oeaa.... 95 | 15| 8 7 & |26 32‘ 12 .
Cemest mixing l
Navy Yard A...... aosoes 16 | S.4= 30+|31=10. -J.52:0.2 0. - 0.7
Navy Yard Booounvennnene 2 167, -100-+18411.6 <1.7 11.7 |1.4 2.
Contract Yard Cootvnents 2 (33,5~ 48.7]41.3)1.6 —4.7 (3.1 l4.7-10.0
Contract Yard D (on board
) TP . $ 9.6~ 40.032 0. - .02} .o1l0. - .o
Crizcing scap materials l
Navy Yard Avevernnnennns 83 | 820 16/ 1 | 10] 33| 12115 | 9.4-100+(300. -1.6 | .470. -1.¢
Gezenal toom ‘ .
Navy Yard &eevennnnnnnns H9 | 0.2- 24.6110.0:0: -1.4 lo.08| .02-0.5
Navy Yard Boooiceenennn. 21 1.6~ 3.3} 2.40. - .01 .0tlo. -0.6
Contract Yard Covvvennne 4 10.0~ 21.6114.2/0.34-1.7 | .8 13.5 -7.9
Centraet Yard Duvevnnnn 535 10.9! 6.0:0. - .05 020, -0.5
¢
Abcard ship ‘ l
Navy Yard Aoeeveeennnens 30 l65. ~230. |142 10, -0.17:0.02:0. 0.
Navy Yard Boovvannnne . 15 |34.4-192.0/128 )1, 36-5.2012.8 |11 =38
Contract Yard Co.aennnns 15 125.3- §9. 0 +9.2:10.23-2.5 'sgz 10.0.5 6.5
Contract Yard Duvennnnn, 15 | 8.0~ zz.xpz oo -o.zzio.cu.'o. ~1.0
‘ e

* Yote: MPPCF = Million particles of dust per cubic foot of air.
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PIPE COVERING OPERATIONS

TABLE 3
Cosraxsson or Destiness or Varzots Orraations ov Eacm Scrryaxs

15

MAYY Yaxs 4 , RAYY TAZD » l COMTIALT Yaks ¢ " orxYier vaas b
QIrIAATION ’ I
Towl dust ; A":::‘“‘ Towu! éull A“:::"' chul dust Nh"" )Tl du" A"::“"
urrcre urrcy urrcy wprcy
Layout and cutting.......... 6.1 0.35 4.2 0.23 20.5 2.18 10.9 | 0.63
Nand saw cutling..cievvu... ... 15.1 0.12 9.5 3.0 73.0 |- 6.19 -—
Sewing and [abrication.,....... 4.3 0.Q3 4.3 0.1 1.4 | 0.62 6.0 ! 0.05
Cement mikog................ 31.0 0.2 8.0 .7 41.3 1 3.2 3:.¢ § o.01
CAnding. covennennnnnnnannnn, 0.0 0.47 —_ —_ —_
(wgeral ro0m..iivvenunnn...., 10.0 0.08 2.4 } 0.0 14.2 l ez | & I 0.0
Shopaverage............... 30.0 0.28 26 9 . 32.0 2.6 7.6 .23
Shipaverage................ 142.0 0.02 49.2 1.2 .o L

* Vauer MPPCF = Million particies of dust per cubic {oot of air.

TABLE ¢
Ixcooiez or AsersTtosts Axownc Prer Covrxrps
woanl, | oo e
[ro. S 7Ty orrox TR
- e ————
“ “"’)Mm‘-l Mod. | Ad-
zal | ersee lun.and
Navy Yard AL .. ... 51| ] oo ’ 0
Nivy Yard B...... 750 | 682 o} v} 0
Coatrac: Yard C....] 174 196 0 o] 1
Coctact Yard D...] 168 | 168 0 , 2 0
Touls........... les [10m [ o [ 2 | 1

TABLET ¢
RrmamoNsED Breowrery Lrvc—gm

or Ixrostzr 0

INcDIve 0r AssrsToss

TEARS DN YIYE CIYYTRING

woeITIY

xppa.: that 2shestos pide @vering of navai veesels

is 2 relatively safe ocTupation. Kowever, :
be remembered thas these mes rolstec imen
. \'znou oper2tions of pipe covering 2z
nuzlly ezposed

mﬂ
2sDesios dust

Cmeznt mimiag,
10 ex>215t veatiation z"c

i
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)
as foung in

macs rslzuve

'E'Dl.‘.‘-lC'\ p'C(t"' c2

are therelore of wvalve in maintaizing thic jow
incdeaces of asbestosis,
DocTsstoy
Toe extrezely low incidemcs ¢ ashestiesic

found, 0.29 per eznt,

coverers, stands in maried cante

dust csntatmation jound im sexc'-’ cf

tovering opera

total dust copesn
razged from 13,0 1o 73.0 =l

cubic fese, for e

for installation oz bozsd £2ip, frer= 110t t4n.

tiors.,  As shong
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o7 J ass=s out of 1674 pipe
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~ yars. Itis funther appareat that to cbuin suc

" .3 picture, dady dust counts at cachspecific job

T 2 5ch ship compantment 2nd A The ﬁop‘memdm &

_~qth the time'3pent on-aach job would have to
“be ompiled Scparately for each worker. In this
o 2 chestos pipe covering -difers markedly
{rog~ the asbestos textile “industry where dust

concentrations for an operation do mot fuctuate -

«dely and where 3 wofkervill usually remainiat
2 specific job for some years.

‘A {urther factor in puiataining 2 low incidence
of 2sbestosis is that in bznd saw cuttiog, gTinding,
108 cersent mixing ozly one or two roen are in.
vojved 2nd the work is usually done at infrequent
intervals suca as several times 2 week.

Tizally, pipe overers also apply glass wool,
rock wool, magnesiz, 2ad other types of noo-
2¢5estos insulation, all of which decrenses the
zmount of exposure 10 2sbestos dust. It seerms
licely to ws tbatl { the pipe coverers studied bad
werked steacdliy &t any of the above operatiocs

. wrers the amount of asbestos dust iz the air was

==sistently higz, the incdence of asbestosis

among these workers

grater. $RROERTDLS Wﬂ.@ht

e

D T oL

V1. CoNcausioNs

1. The “character -of -a<b=utos . pipe covering
industry on board naval vessels is -such that
condlusions drawn from other asbestos industries
such as textiles, canoot be applied.

2. Theoperations of band saw catting, grindics,
cmeat mixing, and insullation o2 bozrd ship
should be equipped with exhaust vestiiztion
keep the total dust enceatration low.

3. The incidence of asbestosis 2mong pipe
coveress in the shipyards studied was low, 0.29 pe
cent or 3 cases out of 1074, In view of the para:
of shipyard pipe covering work, this low incdenes
is pot surprsiag.

4. Siace cach of the § cses of asbestosis bad
worked at asbestos pipe covesing is shipyards fer
more thar 20 yess, it ;ay be conciuded that sued
pipe covesing is zot 2.¢angerous oCTPILIoD.
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