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PITE COVERING OPERATIONS IN

CONSTRUCTING NAVAL VESSELS -

Wattes E. Furascitza,! Frederick J. Vites, Jr.,? Rosirt L. CADR? AND Pizitr Drinzza

/ N~INDUSTRIAL health inspection of an  felt and pipe covering in naval work are its low

I—\ important U. S. Navy Contract Yard thermal conductivity,

\]

" indicated that dustiness from miscelizncous  refractoriness. When thelelt and p:

pipe covering operations was considerable and that
3 iew of the ciployees had what appeared to be
achesiosis.  This is a weil-known industrial discase
caused by only onc thing—prolonged breatising of
sshestos dust. The clinical manifestations are

shostness of breath and an unusual chest pictuse . opcration for

by Xeray. In industry the discase is often dis-
.-.l')!in;, but it is much less frequent than silicosis,
with which it very properly is classed.

It was not felt that experience in a single yard
was cnough 10 jusiily any general slatements o
working conditions in other yazds, and certainly
was £o cause for alarm, but the results warranted
check-ups elsewhere,  Accordingly, arrangemenis
were mace to examine by chest Neray the pipe
coveressin two Goverament Navy Yards, A and
4, and ia two Novy Contract Yards, C aad D.
Exirinations were madeof the working conditions
ircurding Gust counts of the zir breaiked with
mictascopic and chemical analysis of the dust
s,

We would peint out ikat this procedure is ~ Lebestos

ot

ik, and
ine covering
were-first developed, we were still Luilding vessels
uncer the Washington Treaty of Limitations in~
Tonanage, and every pound saved meant that much
niere armor, guns or ammunition for & sivea
displacement, o say nothing of more ccononzic
the weight involved in insulztion.
Amosite pipe covering weighs about 14 pounds
per cubic foot, with & temiperatuse limit of 750°7,
as compared to magnesia with a weight of 16
pounds per cubic foot, and a tempersiure limit of
S00” ¥, " High temperature amosite pize cavering
weigns about i8 pourds per cubic foot as compired
to 26 pounds per cubic foot jor other high wemipes-
2ture insulations. Dccause of the lower coa-
ductivity and the higher temperature limit of
the amosite type, loss of it need be used in a2 com-
bination covering than otaer types of insclations.
The development of amosite jelt staried in
193+ when 2 nrpd existed to sccure a thermal

insulation lighter in weight 3nd themizlly mo:
efficicat than the matesials (olocks and cement o

blankets) whick were then being

light weight, streag

L

o

L5

cusiomary in making such surveys of occupational ~on destroyer tushines. The Navy approved the

draass—mecical examination of the workess
and 3 study of the na

the contaminants in the air breathed,

P1ve COVERING MATENIAL

An important ingredicat of pinc covering

ture and concentzation of L1934 Originally amosite

type developed by a manufaciurer ia Septemier,
w2s used only oz
turbine insulation, but it proved sa satisiaciory
that its ficld of applicatinn enlarged to include
insulation of valves, fittings, fanges, cic. - From
the initial destroyer, it has beea used on &imost

saterial used oa Ul S. Navy vessels is amosite.  all the cestroyers built since that time and oa
Teis mincral is a magnesium fron silicite of all other combat vessels built since before the

varizlie composition. The name is the Scneric
ox {07 an ashestos type of fibrous minesal mined
i South Africa.

War. - ®
Pipe covering was a later developigent ia late
1935 and carly 1936. Due to the m: Siusing

e e s . . . -l mvolved | . BTOC Ut T e aee
dre Liicl reasons dor the wide use of amosite . problems involved, it took a loiiger tinie 1o evalve
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s ospread markealy and it was used oa

9

into a satisfactory shane, and-its frst vse on nava,
vessels was in 1637, Since thai time s ouse Las
whe gteat
majosity of raval combat vesseis built curing
Wosld War IL. .

Water-repeliont amosite folt was develaned
during the casly part of 1942, as ¢
for Lair felt in tae insiiution of coWs water
to preveat swaating, IHuls
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vantaze of being combustible and as it was organic,
when it became wet it moulded or rotted and
could harbor vermin, At this time fires on
board ccrtain naval vesscls convinced the Navy
of the desirability of climinating any combustible
material from on board ship. Tventually water-
repellent amosite was made in strips of 50 foot
lengths and of suitable width to caclose the
circumicrence of the -pipe and enclosed in an
extremely light-weight muslin to facilitate hand-
ling and reduce the dust, which the watcr-re-
pellent agent accentuated. '

I. DescawTioON 0T OPZRATIONS AND WORKING
ENVIRONJENT

Asbestosis  results  from  breathing asbestos
Abers of relatively long leagth, suca 2s 15 to 73

microns. It is not caused by breathing chopped.

up asbestos fibers of one or two microns (1).
Therciore we are concerned with tie preszace in
air of asbestos fbers which can be scen as such
under low power of the ordinary microscone.

The clinieal picture @ asbestosis can casily
be complicated by the preseace of diatomaccous
carth, a form of amerphous silica, which &n
cause silicosis and is probably a mose serious
heaith risk than asbesiosis.

Another dust which may be present is magnesia,
MzO, which is in very commion use 3s 3 heat
insulator and is harmless.

Therciore our analyses were donc to indicate

how much fibrous type of asbestos dust was
preseat in the 2ir breathed, how much silica’ wes
present (cspecially as diatomaccous carih), and
fow much of the harmless ingredicats lixe iron
oxide and carbonates.

Pipe covering may be divided into scven dificzent

" operations as follows:

1. Leying out cnd eniiing

2. Band sow culiing .

3. Scwing axd preparation of bools and jackels
4. Cement mizing

5. Molding

6. Grinding

7. Iusicliaiion on board shid

1. Laying out e cuiting

Rolis of the insulating iclt ave unvzapped and
unrolicé oa & large layout tabic or oa the foor
of tzc shop. This material, with the exception
o the tyoe known as water repellent amesite, is
thea well wetted with a fine water spray. i

. i

the air is exhausicd. This table is sufficic

{val, 23, ro. J

is marked into measurcdd sections and cut with

a rotary clectric haad saw. The cut seciions asc
rolled up z2nd cither used immediately oz stacked
in the storcroom. B

Usually one to three woskers are emplayed 2t
this opcration. During the handling, uawrapping
and unrolling of the ashesios, co.-.sid‘crablc' cust
ariscs, but appears to scttle reacily. A wvery fne
water spray should be used for wetting down tae
material as a hizh velocity spray stits tD dust.
Once it is wetted the handiing and cutting of tie

‘miaterial causes little visible dust. Al of the

four yards surveyed wet down the insulating

_material deseribed above. : R

.

Ouc Navy Yard has an claborate exhaus? sysien
for the layout table. The eatire-top of this table
is covered with small periorations through whict

w—e'ae
YY)
)

large that no morc than two-thirds of the top s

“ever covered with material and room 2ir is thereby

exhausted through the other thizd. Waile o
velocity or capacily measuremesnis wese made
on this system, data preseated later in the fepoit
izdicate that this control mezsure had Pir=s ot g
eficet in reducing the Gust count.

2. Rand sew culling

A standard band saw such as is found in wocd-
working shops is used to aut izsulation blocks and
boazds into dosired shapes. This cpemtioz
produccs large amounts of air-borne dust, wiost
of whixh setiles slowly. Nozmally there is oniy
onc worker on this operation at any one time.

Inasmuch as this is a very custy Opesulitun
the band saw should be enclosed in a zoom by
{tsclf and sliould be equipped with adeguate locsl
exhaust ventilation both abowve and below tae
saw table. Because of the racchaniaal difftculiies
in lacating this -cxhaust properly, somie of the’
dust will escape into the aiv and the operatar showid
therefose wear an approved dust respiraton.

3. Scwing and predorction of douls end jockils

In this operation jacket covess for valves ond
pipe joints arc fahricated. The work consisis ol
cutting asbestos cloth with sicars, pacéing the
jackets with insulating material, and sewing with -
wire or asbestos cord. The:s oncrations give
risc to only slizht anounts of visible cust, ang
cxhaust ventilation aad respiratory proteciics
are ncither required rov used.  Thete is ususly
a large number of workerns doing this operation

. in onc large room.

4. Cement mssing -
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For protection and to.givc a neat anpearance
the insulation on board ship is usually covered
with cemeat containing a kigh pereeatage of
ashestos fibers. In mixing, (he proper amount
of water is added to the dry ashesios cerent and
tharoughly agitated with a hoe. Oceasionaliy
small amounts of asbestos cement are mixed in
3 pail with a trowel.  Corsiderable dust is raised
wiea the ashestos ccnent js dumped into the
mizing trough and during the carly slages of
mixing.  Ordirazily this process s done ia a
sejnraic room and only one opcrator is exposcd.
The dustiness of this operation warraats the use
cxhaust ventilation or respiratory proteciion
baoth, aithough ncither js generally used.
Peirozraphic analyses of ashesios cement jn-

dicate that the amount of diatomaccous carih
aay be as high as 87 per cent by count.
3. Malding
Moiding is the process of building up the insyla.
tina to &t odd skanes of boilerwork and Piping. A
forma is made o the exact shape of the pari to be
insulated. Dlock insuiation is laiqd on, adjoining
sections giced together, cxnoscd surfaces scaled
with ashestos cenicat and the wiiole mold covergd
: with ashestos cloti. Waen dry, the nmelded
instlation ean be lifted olf the forim and is ready
i0 be instailed oa hoard siip.  This opcration is
usLaily dore in the shop next to the sewing
opveation.  Very little guss is produced fzom this
eperation and no special ventiiation or respiraiory
Pretection is reguized,
. 6 Grinding

Sevenal shipyards reclajm their scrap picces of
sredabriciied scetions of insulation hy grirding
up this material and using it ia the asbestos
ceaent, all of which coliributes considerablc
dustiness. Nornially this job is deac ag inize.
qeeni intesvals and oLy onc of two men are
exposed, but the opesation should be isolated,
acadaal room exhaust supplicd and an approved
respizaior wor by (e operator,

. Iusizllation of pipe coering o1 board skip

There are a nuinier oi operations involved in
PN covering on Laard ship.  Insulation it is
wiipped and nounded tizhtly around large pines
3n jolats and fastencd firmly in place with wire
07 asdestos cord. Dipes and bollers aze covered
Wil prefibriczied seciions, wiich acCessitates
some nand SCWIRG 0 &t the. scciions. Ready
Mixed Semenst is appiicd to £l in 5paces and rive
3 smoolicr Salh. Some insulation is wiasoed

of
or

et teae .-,
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with glass cloty

D

or ashestos clois fo: acater

sirengih. Theosly opcrations that produce much

dust aze

Nearly

the wrapping
and the sewing of
sl of the compart

2nd pounding ¢} amosite - -
scctions. '
ments on board sip

are involved in this work, although most o itls

concentrated in

he maciinery spaces. Usuaily
the greater aumber of

ipe coverers worlk on bezrg

ship and telatively few men in the shop, g el

spacing of workers fanges from one or two men
a small job in a living

doing

space to as many

as twenty or thizty men WOrking on ten or Tore .

jobs in the engine room.
ventilation is scldom used on boarg ship jcs 5

Because of ie
opcrations in ship
ventilation is to Le

Temparary €xaaust

few of the workers wear respis- ’
varied nature of Dine covering
comparimenis, general exiusg
preferred, IS the comparinicnt

is large, such as the main eagine room, ive i

€anges per hour. are needed.
pariracats, such as living spaces,
2ir changes per hour

IT. Coxtrositioxn

According

not less tkan 93

following coninosition:

. Silica (Si0y) percent

Iron oxide (F. ©:0,) pereent ma
Magnesium oxide (M30) pe:

"Typical analysis of the two types of asbesics
use aze tabulated below:

fiders in general

Siiica (Si0y)........
Magznesia (Az0)
Aluniina (\GO).. ..
Terric oxide (¥Fe:0)

Therciore zmosite alone will pot corinly with
Navy Speciications because

coaient and

Zrysolile caanot

siicn coatent which is below
PeT ceat speciled by the Navy. Tac two o %

to Navy Specification iae
of ashcesios insgating

ceeecenanss 40.07%......

Terruus oxide (i'c0).
Sodium oxide (Na.0).
Combined water (N:0)..... 18.45%,........

must be mixed with dirysatile .
asbasios to cqual or exceed the 6.0
swm value Sor m

In small com.
tea 0 Siicen o
are sequired.

OF MaTZaurs Uszs -

sovings

felt- (amosite) sasy coaiain ° -

cent asbestos Sber of the ~~——cuemm
. ’ M .

per

minimem. . ., | teereriinaa.. 4.3

xu'r.wm............ 450 ©
cent miaimum, ,,, ., 6.0

Cheysetite Amosiie
Teetees 3.05%. L0 S02u0
oo 3965,
o 361%.......

Sk BRI ONIR @ e

o,

241G v e

teerem., 32

1.85%
Rvrim
2129
3.05%

]

-.a.-..--.-..--o.....

oi the low Magacsia

PeT Cent
agncsia. Oa the oiher
be used alone bocause

Razd, | .
of iis .
e mininium 7.3

e i .
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magnesia aad  silica.

12

of asbestos fibers must be mixed together in the
proper proporiions to satisly the values set for
The amounts of these
materials used to form this mixture thereforc
would be 6-43 per cent chrysotile asbestos and
94-S7 per cent amosite ashestos,

These two fibers diifer maialy in their p‘xys.c:tl"

characteristics. C.xr) sotile is capable of being
readily separated into very fine fibess with a soft
silky fecl, whercas amosite is harsher and TeGuires
more manipulation to fiberize it. One :n.‘homy

has stated that the chrysotile has the Sncst in- )

dividual fibers, and amosite the coarsest. Ie-

JOURNAL OF INDUSTRIAL HYGIENE AND TOXICOLOCY

[tal. 27, ra, 1

amount of
ion wis
sides of the

and sewing were donc with = small
spacc for storage. Cross Craft vents
provided by opcn windows oa boik
room.

Work on board ship was not supplicd with
‘exhaust ventilation,

No asbestos workers were fouad weasi ng
pirators.

U. S. Naovy Yard B.

There were 50 men orking in the shep and 705
men on board ship.. The s nop was divided into
four main rooms: Layout, Scwing, Cement, and
Storage and Dand saw cambx..sd With the

TABLE 1
SUMMARY 07 MatEaials Uscd AT Eacic Yazd ?ra MosTit .
MNAVY YARD A NA’V\' YARD B ' CONTRACT YaRD € l comar.v;:: [ ]
Amosite 58,200 sq. ft. 50,€30 sq. ft. 40,600 sq. ft. 6,325 55 f1.
Amosite (water-repellent) -— 15,000 s¢,. ft. -— 3,300 sq. it.
Prefabricated scc:'ions GO sq. it, 1,200 sq. {t. 1,750 sq. it.
(molded and block) 39,980 lincar ft. | 115,C00 lincar ft.° 18,800 linecar fz. 15,703 iinear {0
-~
Asbestos cloth ! 76,500 sq. {t. 106,600 sq. ft. 34,700 sq. ft. 40,00 sq. ‘e,
- ~
Metailic twine - . 150 1b. -— -—
Asbestos yarn |
Asbestos paper - 7 5,500 sq. ft. 4,000 sc. ft. , 5,330 sq. £t.
Asbestos board 2,700 lincar f2. | 6,000 sq. fr. 150sg. e, | -
Asbestos cement 34,400 lo. 15,600 Ib. 57,500 Ib, " 35,500 ia.

cause of this dillerence we may suspect a decided

decrease in the number of rcﬁp:r:'.b.c fibers (below -

260 microas in l..r.,th and § microns in d.amctc:)
wheacver amosite is used in preference to chrysotile
asbestos.

III. Poe CoveriNGg FaciniTies AT Indiviovat
Siipvans

U.S.Navy Yerd A

There were §4 men wor.ng in the shan and
467 mea oa board skin, The sacp was divided
into two room s, one of wiich was prm:'.r..y ior
storage and ocasional grinding and band saw
cutting operations.  The only asechanica! exhauss
veatiativa in the shop was provided for the grind-
ing, mixiag and band saw culting opetations and

[}
wasinadequate.  In theothier soom laya: ut, cutting

exce ')t.on of the Cement Room, the dooss betweea
these were normally loft opea.

Thae work in the Sun-v- Roon: consisted mosily
of fabricating and sewing valve beots zrnd jackets.

- All thc cement used on board shin was mixed @

the Ccmcn. Roomi. There was no exbaust ves.
tilation for cither the Sewing or Cement Reom.
The band saw was equipred with a fexible > exRaist
tube above the table and an exhaust s sound ite

Jbiade belowr the saw tadble. The layous iablk

was cquipped with exhaust veaillation as desesibed
above.  These was no exhaust veatilation supdlicd
oa beard skip for pine co\c:..-.; and no workes
wese found weating respirstoss.

Conircet Yard C.

Taese weee 51 nien worsing in t..c shonand 123
oa board siip. Layout, cutiing and coment

-

ST M o teme e e e - g o .o

oo ey e

.8, .
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raizing were done at one cad of the thep. Dust

fesnisatoss were occast Womally worn during these
nrvcedures. At the other ead of the shop the
{:.....nuon of boots, jackets and melds were
crricd out.
was done on board ship. .
Material was cut with a band saw in 3 separate
rom and (ke operater wore an approved dust
respirator.  The dust from this saw was exiausted
,...,\.,h a slot under the table which caugit only
cart of the dust given o above the table.
.T.';c:c was no cxhaust ventiiation in tue shop,
otkes than for the band saw, and nonc for the
[l covering operations on board ship.  All floors,

walls and saiters of the shop were cleancd at

frequent iatervals with an industrial .vacuum
cleascr.  Most pipe covering on board ship was
apulicd ia the cvening during the secoud shift.

Coniraet Yard D.

There were 8 mien in the shop and 160 men
working on board ship.  Pipe covering ¢perations
were doae in two shops.  In the main one, boots
and jacxeis for pipe valves and conneclions were
fabricated and sumlus material stored. In the
smaller shop the operations consisted of lavous
snd cutting of amosite, water repellent anmosite
and foc dcit. Tacre was no exhaust ventilation
ia cither shop nor for the pipe covering operation
oa boazd shin,  All the ashestos cement was mixed
in 3 corapartment on board shin.
who wore an approved dust respirator was the
man who cut the two types of amosite. There
was ro band saw cutting of asbestos in this yazd.

SerTLED Dust
CounTs

IV. ANaLyses orF AND Dust

These are no established figures for permissible
‘o safe dustiness in pipe covering operations.
Drcessen et al. (2) in their study oi asbestosis in
the asbiestos textile industry suzgested 5 wihion
particics of toial dust Ly impinger as a threshold
for that inqustry. We should like to point out
that the astesios testile and asbestos pipe cover-
ing indusirics dGiffee widely in their dust exposures.
I:\ textive plants workess usually comtinue at
sweilie jobs with fairly coustant dust exposures
foz somc years, whereas the pipe coverer may
totate between shop and shin and {rom smull to
uige ship compariments with a wide variatien
in dust expasure,

Ia coatrist to the textile worker, the pine
Cuveies’s malerini ditier iasaedly in thei?. ase

A small amount of such fabrication

"X-rayed out of 551 we we all older mea working
The only worker

-Contract Yard C, for example, the Asbesios Shop

PIPE COVERING OPERATIONS 13 |

bestes eontent, ran"m;; from 85 per ceat magnesia
(10-15% ashesios) to amosite (939 asuestos).

Vhen ashestos cements contain large amounts
of diatomaccous carih there is a resuitant s.;.cos‘s
hazard as indicated above.

In-general we fecl that dust ccunts below S
million particles per cubic foot by Reaimeier |
indicate good cust control.

Our figures in Table 2 were determined oy ine
Konimeier and not with the i 1..1'7|r.gc. instrument.
We used the Koaimeter because it is lighs, easily | !
poriabie and takes records which ean be kept )
indefinitcly. As is indicated in Tzble 3, ke !
dustiest operations arc band saw cuiting, cement
mixing, and insialiation oa boasd ship.

V. Mepicat Finoincs

The incidence of ashestosis amony; Dint coverurs
as determined by chest Xeray is givea in Tolie :
% The relation beiween years of exposure and
per cent ashestosis is included in Table S.

Duc to frequent turnover of shipyard workers H
and the length of time required to M- -ray a arge
nuniber of workers, the number Nezayed may aoi
cqual the ruisber of pipe coverers. At Contract

Yard € Nerays were examined of men who aag leit
the yazd while at Navy Yard B afow pipe covercrs e oo

2y
were not \-mycc.. At Navy VYard A i3c <5

in tiie shop.

Soine o these pipe coverers had had n re-shipyasd
expericace in the asbestos industry, L..: the tabies
are based soicly on shipyard cxposuse. At

.

p AR et 1 ad g

estimated that about onc-third of their pine
coverers kad worked with asbestos befose coming
to the yard.
The one ease of advanced asbestosis at Contrzct
Yard C had worked in the asbestos industsy for
23 yeass belore coming to work ia the yazd. At
Contract Yard D the two cases of moderate® -
asbestosis had worked 22 years and 30 yess
pipe covering in their yard. ’
Al of thie Neray films used in the above €2z
were fiest read by roentgenologisis of the Medical
Departnent of the yard and then by one of the
suihors (W, E. F.). . W. C. Dreessen, U. S.
. . 8., was kiad cnou-l. v examine the tusoe
positive plates and he agreed om the dizsmosis.
Siace only three workers out of the 1074 \-...) od
kad asbostesis, and cach of tic three hid beea
3 pipe covererrior more than 20 yeorms, it would

-
S ErE——— e ¢ @ m——.s o pm——
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TABLE 2
ANALYSES OF SiTvtan Dust AND AIR Sanprzs

SRR | Mg | oui couns (KPaCE)e

2313 T

PRE-E1N e ] ;
OFPTEATION :: &2 _'E : - Total dust ASDESTOS DU i H

YK ~1< S . riacm

g2 87 E, 23] 2 13 | | {‘(‘ﬂi‘:}‘ .

s318 2% |22 E g2 Raage of lAver. Rinzeaf Aveey _': vy

« | |53 ;G° & 12E| counts ' aze couats ' age |

.. Layoutaad cutting ‘

0 Navy Yard Aeeeannn.ll) 05 | 16 6 1206 123 26 100 2 [ 3.5- g.7 c.xio.zz-o.“uos 55.7- 6.0
Navy Yard I........ ceeee[ 95 1100 8 32) i | 40] 15 1071 1.6~ 6.5, 4.20.G1-0.5:'6. 230.6- 7.9
Coniract Yard C..........| 95 JO' S 10l te 26' 14 15, 4 ji7.1- ZS.ZIZO.S;X 13—2..)0. i56.6-19.5
Contract Yard D......... 49512 6 8 ¢tr {29 21115 5] 6.5 za.s‘xo.olo.w-:.,co 631~ 8.7

S i )
Cutting with band saw , ; ' :
) Navy Yard Avoivvaees.., . 2 {11.0- 19. 2lxs .1lo. 10—0.:4,0.1210. -G
. Navy Yaed B........ et B9 T 8 ee [ 48| 16] 12] 2 [52.4- 46.6'39.8'2. §~3.2.5.0 6.5 1.
Contract Yazd C........:.| 0§ 9, 63! 2 [ 100 6 123 :s..-xco-,-l'n-;-; =12, ’s i ;’ >=:2.8
[}
Molding cnerations - ' 3
Contract Yasd Cuvuvnnnn.f 93 : Si 60| . 3! tr 7t 6] 10
. Contract Yard D....... eeel 98 | o} A Nt -‘.Sl-lO' 12
Sewing & prep. of boots & ' ; ' :
jackets , .
Navy Yard A....... 2[35.5 6.1 5.6 .01- .o..ao.» 1.0
Navy Yard I (Sewing ase ' ;
. bestos cloth) 98 (12t 9w 42 21 16l 3 5.5 6.0l 6. §0.0~ 9.4 o i o*-—m-
"y . (Stuiag with amosizc)...| 95 | 8| | 13] ¢ ssf 20 15' 1l2.- |z.:a. lo.3 o .
Contract Yard C.......... %512 613 28, 12 14l 2 0.6~ 123104 .45~ .79, .625.7 7. .
Contract Yard D.......... 98 ¢ 6 § i35 25 14) 5 | 3.9- 10.9/ 6.0, - 05, - o.,o. -3 il
T ' | — i 3
.. Stozcroom ! ' l ' ! . ;:
Contract Yard D..........| 9 15 § 7 |2 32 12 i L
. ] : [
Cement mixing . l ‘ l ‘-"
Navy Yard Acveneninnln] 16 s.-:- 0310, -0.525.2 9, - 0,70 ‘.
- Navy Yard B....... ceenen 12 -lGO-}-IS‘..Tlx.d -1.7 :; 7.4 2.3 .
Contract Vazd C.......... ! 2 (355 45,7 e =7 3.0 koo
Contract Yard D (oa board ! ' ’ . :
e sk | ~_~~_s_x96-4o 052 0. - .2 , 00, ~ .0 '3
. . T
Grinding scrap materials l , ' e
Navy Yard A..... R X l's 20' 16/ 1 | :0; 33 1215 | 9. .-xoo-,-'ao-,' “h6 TG S8 %
—-’ n ] . M
Geacral room H ‘ I
Navy Yazd Ae..uvrsenn... . . 9 10.2- 24.600.00: 1.4 0.03; .02-0.5°
Navy Yard B.ooennnnnnnn, = 2] e sl 2.40. - .0 010, -0 !
Contract Yaré C.......... 0 10.0-21.604.20.541.7 | .§ .87y [
Contzact Yazd D..........] - |5 | 3-9- 10.9) 6.60. - asf G2 0. 5.5
Abcard skip . . , " '
Navy Ta Auvecneennn] | | 0 65, -250. 142 0. -0.170.620. -0.05)
. Navy Yard B..oevenal. 0 s e, 92,0158 11.36-5.202.8 2 38
" Coatract Yurd C.......... i 83 125.5- 59.6,49.29.23 2.38 x.:o'a.a 5.5
- . Contract Yard D...,...... | ' i3} 8.0- 22.1;21 OxO. =9, 2 OJ\) -:.0 l: .
® Noie: MPPCT = Miiloa particics of dus: PEL cubic oot of air. P
. : 1% R [
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i
. | ¢
Jan. 1940] PiPZ COVERING OPERATIONS . . 13 . I
. . ) . i .;
Courarisox of DusTinNiss 0 VARIOUS Crrrations 13 Eacit Siiezann : !
[
NAVY YAND A, ‘ NAVY YAED B CONTHACT YAaD € CONTAACT YASY b ! ,"
) OFLRATION X . - - X
Total dust | APOtr | Total gue | Asheston by gy, Aderes 1zonal du:z! “"':;‘:" i
} NPPCF iwPrcF srrcr srrce P
Lagout and cutting.....oooeensl 61 ¢ 0.35 %2 | 0.23 | 20.5 | 2.13} 10.9 | 0.63 f
Band saw cutting......luieeen| 150 1 032 | 3905 | 300 | 7300 | 619 - b
Sewing and fabrication.........| 4.8 | 0.03 “8 1 01, f1Ls H0.a | 60 [ 003 - "R
Cement MiTingeeeeesnensneenns| 310 | 0.2 8.0 | 1.7 | 4.3 | 3.1 | 32.0 | o.01 i
Criading. o vveveesnneennssasa] 50.0 0.47 - -— -— Do
Guenesalroom. .oovvunneeana...l -10.0 | 0.08 2.4 | 0.01 1.2 | 0.5 6.0 l 0.02 P
S0P AVEFALC. . erenneennne..] 30.0 | 0.25 26.9 | 1.0 32,0 | 2.6 7.6 | 0.23 } i
Shipavenage.iiieneniit, ] 142.0 0.02 123.0 2.8 19.2 1.1 11.0 0.63 t
. - i
*® Note: MPPCF = Miliion particles of dust per cubic foot of zir. e
- S
TADLE 4 appear that asbestos pipe covering of naval vessels 1 —rr———.
INSIDENCE O ASBDESTOsIS AuONG Dirz Coveaius is a relatively safe occupation. rlowewer, it must .
be remembered that these riea rotated amoag the .
! NUMDER OF CASES . : P . Coe 0ty
hosnrRNusingal  or aspustasts various operations of pipe covening and were not i,
ree " . y s . . .
sBIP¥AZD covradf X0 coatinually exposcd to high conceatrations o T,
Tas Miaie | Mod-1 Ad- L e . " . : '
mal | erate Jvarced  asbesios dust as found in band saw cuiting and .
l cement mixing. The suggestions made relative
. LR K4 . . . .
~\_:-"'J' \;‘-‘: ASEEREE !;S(x) 66'“? 8 i g g to exhaust ventilation and Iespiratory proleciica
Navy Yard B...... ol B - . arc therciore of value in mainiaining this low
Comtract Yaed C....f 175 | 196 | © 0 1 incidence of asbestoSls .
-~ 8 115 1Y .
Contrzct Yard D...| 168 } 163 | O 2 0 At )
N Discussion
To:als...........llGSJ l07: | o | 2 |1 ) ' o T
The extremely low incidence of asbostosis
. found, 0.29 per ceat, or 3 cases out of 1074 pioe
TABLE § coverers, stands in marked contrast to the kiza
Rzuamionsii> BurwunN Lzvetin of Exresure ano  Cust concentration found in several of the pize
INCIDENCL 07 Asursiosss covering operations.  As shown ia Table 3, tae
total dust concentration for band saw cutting
YEANS IN PIPE COVRRING oye .
. INOUSTRY ranged from 13.1 to 73.0 millioa. particles per
SULPYA2D

l cubicices, for cemient mixing {rom 31.0 to S0, and
02 | -5 |s-10 ,;3, for installation on bLoard ship, from 11.0 to 142.0

Exposed.......|26 |13 |s |3

Tae solution of tiiis apparcat disczepancy lics ia
a characteristic peculiar to the pipe covering trace,

.

b
vavy Yar Niceted.......| 0 0 . . e
Navy Va:d A 1.\'“L;::t‘-ti o Om' o gc. that is lack of a nccessity for specialization. In
chAgc. ... ! (] . . . .
e %, Yo % general, pine covesers are capable of doing all of
Exosed. ...... 1225 '435 !67 22 the opesations described above, and the workes

" Navy Yard B {Aficeted.......l 0 | 0 |o may bLe changied from one operation to another oz
0

Percentage. ... G'};l 0% ' 0% o dillerent jobs in the same tyne of opcration
! —|— without ivss of efliciency and sccording 0 the
[Exposed....! 0 105 [¢5 ;17 Cunands of ship comstruciion. Ii Is tiereiose
Coatsact Yard € 1-\5“!':«1---. 0 |0 0( 1 1 eaparent that 2 jine coverue's eavitonment may .
contaces [y A . . . .
Percentage.y 0%l 0%! €% 4%  chinwe ever fevs days o few weeks at Gie most
] © J .
Pl p 2% lis 's to with a censtant fiuctuation ia the Cust concentoze® .
YExposed. .., ¢ 3 : s .
. o g eEpOIE 0 : tion wiich Ge bresthes. Thercfore, the fisusal . '.
Coztact Vard D d\fected....l 0 | 0 o |2 ‘givea in Table 3 for shom 2veraze and shin s o oy :
lP‘rccr.t:.;c.g 0%! % Coizag, SiveniaTablediors “0p average and ship averuge :
! ! ! ! €anoet gZ.wve a conposite piciuie of thc asbestos
. L]
H
. " i Claims.Law
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dust that a worker miay breathe over a period of
years. It is fusther apnarent thag {0 obtain such
a piciure, daily dust counts at each specific job
in cach ship compartment and jn the shop tozetier
with the time spent on cach job wouid have 1o
be compiled sepazately for each werker. In tivis
respect, ashestos pipe covering difiers markedly
from the ashestos textiic industry where dust
concentzations for an operation do rot flucluate
widely and where a worker will usually remain at
a specific job for some years.

A furiher factor in maintaining a low incidenee
of asbestosis is that in band saw cutting, grinding,
and ccment miixing only one or two men azc in-
volved and the work is us ially done at infrequent
intervals such as several times a week.

Finally, pipe coverers also apply glass wool,
rock woo!, niagnesia, and other types of non-
asbestos insulation, all of which decrenses the
amount of exposure to ashestos dust. It scems
likcly to us that if the pipe coverers studied had
worked steadily at any of the ahove oncrations

" where the arinunt of ashestos dust in the air was

coasistently high, the incidence of asbestosis

JOURNAL OF INDUSTRIAL HYGIENE AND

TOXICoLOGY [z0l. 28, no. 1
among these workers would have heen considesably
greater. In view of the varied chazacier of ihe
cnvironmental dust exposure in the pinc covering
industry on naval vesscls, itis maniiestly impossible
0 sct a threshold. o

VI. Coxcrusions

. The character of asbestos pine m(rc.'f?.;
industry on board naval vessels is such thas
conclusions drawn from other asbesios industrics
such as textiles, cannot be apalied. T

2. The apcrations of baned saw cutting, sriading,
cement mixing, and installation on CoarG shin
should be equipped with exhaust ventiiation to
keep the total dust concentration low,

3. The incidence of ashestosis among pine
coverers in the shipyards studied was low, 029 per
cent or 3 cascs out of 1074,  In view of tac natuse
of shipyard pipe covering work, this low incideace
is not susprising,

4. Since each of the 3 cases of asbestosis had
worked at zsbostos pipe covering ia saipyzads for
more than 20 years, it may be concluded that suca
Pipe covering is not a dangerous occupation.
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