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A HEALTH SURVEY OF PIPE COVERING OPERATIONS IN
CONSTRUCTING NAVAL VESSELS* '

1ER E. Frriscere,! Frepericx J. Viies, Jr.,® RoBERT L. GADE! AND Punrr DrINKER

X INDUSTRIAL bealth inspection of an
imporiant U. S. Navy Contract Yard
indiceted that dustiness from miscellaneous

covering operations was copsiderzble and that

¢ of the exployees Lad what appeared to be
stosis.  This is a well-known industrial disease

:d by only cne thing—prolonged brezthing of

stos dust. The clinicz] manifestations are

mness of breath and an urusual chest picture

Lrzy. In industry the discase is often dis-

g, but it is much Jess frequent then silicosis,
whick it very properly is classed.
was pot felt that expesieace in a single yard
enough to justify any general statements on
ing conditions in other yards, snd certainly
no cause for alarm, but the results warranted
z-ups elsewherse. Accordingly, arrangerents
made to exzamine by chest X-ray the pipe
rers in two Governmment Navy Yards, A and
nd in two Navy Contract Yards, C and D.
ainations were made of the working conditions
ding dust counts of the air breathed with
sscopic and chemical analysis of the dust
¢ wenld point out that this procedure-is
yzary ic malking such surveys of occupational
ses—medical examination of the workers
2 study of the nzture 2nd copcantration of
:ontaminants in the air breathed. '
Prre CovErmng MATERIAL - .
i importznt ingredient of pipe covering
ria} used on U. S. Navy vessels is amosite.
minerzl is 2 magpesium iron silicate of
ble composition. - The name is the generic
or zn asbestos type of £brous minerzl mined
uth Aftica, -
¢ chief reasons for the wide use of amosite
eceived for publicztion tember 21, 1945,
shed by permission ¢fthe U. S. Navy, Tbe opin-
nd assertions contained herdn are the private ones
. writers, and are not to be construed as official or
ting the views of the Navy Departinent or the
i service at Jarge. .
sodr. MC, USNR, Asst. Chief Health Consultant
eut H{S) USNR, Healtk Consultant.

eut H(S) USENR, Healtb Consultant. L
aier Health Consultant, U. S. Maritime Coxnmis-

felt and pipe covering in naval work are its Jow
thermal conductivity, light weight, strength, and
refractoriness. © When thre felt and pipe covering
were first developed, we were still building vessels
under the Washington Treaty of Limitations in
Tonnage, and every pound saved meant tbat much
more armor, guns or ammunition for a given
displacement, to say nothing of more economic
operation for the weight involved in insulation.
Amosite pipe covering weighs about 14 pounds
per cubic foot, with a temperature Jimit of 750°F.
2s compared to magnesia with a weight of 16
pounds per cubic foot, and a temperature limit of
500° F. High temperature amosite pipe covering
weighs 2bout 18 pounds per cubic foot as compared
to 26 pounds per cubic foot for other high temper-
ature insulations. Because of the lower con-
ductivity and the higher temperature limit of
the amosite type, less of it need be used in a com-
bination covering than other types of insulations.
The development of amosite felt started in
1934 when a need existed to secure a thermal
insulation lighter in weight and thermally more
eficdent than the materizls (blocks and cerent or
asbestos blankets) which ‘were then being used
on destroyer turbines. The Navy approved the
type developed by .2 manufacturer in September,
1934. Originally amosite was used only for
turbine insulation, but it proved so satisfactory
that its Seld of application enlarged to include
insulation of valves, fittings, fianges, etc. From.
the initial destroyer, it hes been used on almost
all the destroyers built 'since that time and on
all other combat vessels built since before the
War.. ., Rl ool
Pipe covering was & later development. in late
1935 and early 1936. ' Due to the mapufacturing -
problems involved, it took a longer time to evolve
into 2 satisfactory shape, and its first use on naval
vessels was in 1937. Since that time its use bas
spread markedly and it was used on the great
majority of naval combat vessels built durin,
World War II. .. e
Water-repelleat amosite felt was developed
during the early part of 1942, as a replacement
for hzir {clt in the insulation of cold water lines.
to prevent sweating., Hair felt had the disad-
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vantage of being combustible and as it was arganic,
when it became wet it moulded or rotted and
could Ekarbor vermin. At this time fires on
board certain naval vesscls convinced the Navy
of the desirability of climinating any combustible
material from on board ship. Eventually water-
repelient amosite was made in strips of 50 foot
lengths and of suitable width to enclose the
circurnference of the pips and cnclosed in an
extreraely light-weight muslin to facilitate hand-
ling and reduce the dust, which the water-re-
pc}lcnt agent accentuated. :

I DescrrerioNn OF OPERATIONS AND WORKING
ENVIRONMENT -

Asbestosis results .from breathing asbestos
fbers of relatively Jong length, such as 15 to 75
microns. It is not caused by breathing chopped
up asbestos fibers of one or two microns (1)
Therefore we ate concerned with the presence in
air of asbestos fibers which can be seen as such
under low power of the ordinary microscope.

The clinical picture of asbestosis can easily
be complicated by the presence of diatomaceous

_earth, & form of amorphous silica, which cza
cause sihcosxs and is probably a more serious
health risk than asbestosis.

Another dust which may be present is magnesia,
MgO, which is in very common use as 2 heat
insulator and is harmless.

Therefore our analyses were done to indicate
how much Bbrous type of asbestos dust was

"present in the air breathed, how much silia was

JOUINAL OF INDUSTRIAL NYCIENE AND TOXICOLOCY
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is marked into mwcasured sections and cut with Tor
a rotary eclectric hand saw. The cut sections are the i
roiled up and either used immediately or stacked with -
in the storeroom, . : 2sbes:

Usuzlly onc to three workers are employed at of wa
this operation. During the bandling, unwrapping thoro:
and unrolling of the asbesios, considerable dust small
arises, but 2ppears to settle readily, A very fine a pat
water spray should be used for wetting down the when
material 2s a high velocity spray stirs up dust. mizic
Once it is avetted the handling and cutting of the mixin
material causes little wvisible dust. AL of the sepas
four yards surveyed wet down the ipsulating The ¢
material described above. - of ex

One Navy Yard has an elaborate exhaust system or bo
for the layout table. The entire top of this table Pe:
is covered with small perforations throrgh which dicat
the air is exhausted. This table is suficiently mzy |
large that no more then two-thirds of the top is S..
ever covered with materiz] and room zir is thereby Mc
cxhausted through the other third. While no tiop |
velocity or capacity measurements were made form
on this system, data presented later in the report ipsul:
indicate that this control measure had & marked sectic
efect in redudng the dust count. with

2. Band saw cutling with

A standard band saw such as is found in wood . insul
working shops is used to cut insulation blocks and to bx
boards into desired shapes. This operation Jusuz
produces large amounts of zir-borne dust, most opern
of which settles slowly. Normally there is oaly .. oper.
one worker on this operation at any ope time. - prot:

Inasmuch as this is a very dusty operation, . - 6

ARk present (especizlly as diatomaceous earth), and the band saw should be enclosed in 2 room by . - St

}j how much of the barmless ingredients like iron itself and should be equipped twith adequate Jocal pref:

o - oxide and carbonates. exbaust ventilation both above and below the . Up :

B q Pipe covering may be divided into seven dxﬁercnt saw table. Because of the mechanical difficulties .. Ceme

SR 1 operations 2s follows: in locating this exhaust properly, some of the , dust

- v_:l . S dust will escape into the air 2nd the operatorshould - - quer

S N ; ?‘:; ‘”;w“:::: ewting * therefore wear an approved dust respirator. 5 Texpl

- %‘i . 3. Saiing and preporation Df boots end jockds . ; Sa.mng Md. prc?arfdu.m of bocts ond jockdts ..r“gem

e 4. Coment mizing In .ﬂ?s operation jacket covers for valves and L TP

5. Molding - pipe joints are fabricated. The work consists of | 7.

’; 6. Grinding cutting asbestos cloth with shears, padding the - :: .T

) 7. Installation on boord ,;,,, gacl.ets with insulating material, and sewing with . ., P

wire or asbestos cord. These operations give . ¥.¥T2

: 1. Laying out and cudting rise to only slight amounts of visible dust, and 7 ,30d

s ' ,: Rolls of the insulating felt 2re unwrapped and exhaust ventilation and respiratory protection sorz

A & unrolled on a large layout table or on the floor are ncither required nor used. There is usually & wit!

AT ; of the shop. This material, with the exccption 2 large number of workers doing t‘ms openuon I som

= ] of the type known as water repellent amosite, is  in one large room. . - mix

ook 4 then well wetted with a fine water spray. It 4. Cement mizing 2s
aasdl | N214&21
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protection and te give 3 neat appearance
alation on bozrd chip is vsually covered
cment containing & high percentage of
: fibers. Ia mixing, the proper amount
'r iz added to the dry asbestos cement and.
shly agitated with 2 hoe. Ocaasionally
imounts of esbesios cement zre mixed in
vith 2 trowel. Considerable dust is raised
the asbestos cement is dumped into the
trough and during the carly stages of
Ordinarily this process is done in 2
¢ room end only one opcrator is exposed.
istiness of this operation warrants the use
aust ventilation or respiratory protection
;, 2lthough neither is generally used.
graphic analyses of asbestos ccment ine
that the 2mount of diatomeaceous carth
: as high as 87 per cest by count.
‘olding
ling is the process of building up the insula-
fit odd shapes of bollerwork and piping. A
szade to the exact shape of the part to be-
»d. Block insulation is laid on, adjoining
5 glued together, exposed surfaces scaled
Lestos cement and the whole mold covered
sbestos cloth., When dry, the molded
on caz be lifted off the form apd is ready
astalled on board ship. This operation is
done in the shop next to the sewing
sn. Very litte dust is produced from this
>n and no special ventilation or respiratory
ion is required.
inding ) )
2! sbipyards reclaim their scrap pieces of
icated sectioas of inswation by grinding
; materia] and using it in the asbestos
, 21 of which centributes considerable
ss. Normally this job is done at infre-
intervals and only one or tv;o men are
i, but the operation should be isolated,
roorn exhaust supplied and an approved
or worn by the operztor.
stcligiion of pipe covering on boord ship
* are 2 number of operations involved in

vering on board ship. Insulation felt is .

3 2nd pounded tightly 2round Jarge pipes
ats 2nd fastened firmly in place with wire
stes cord. Pipes aud boilers 2re covered
reiabriczated sections, which pecessitates
2nd sewing to fit the scctions. Ready
zment is applied to fill in spaces and give
ther finish. Some insulation is wrapped

with glass cdloth or asbestos coth for greater
strength.  The only operations that produce imnuch
dust are the wrapping and pounding of amosite
and the sewing of scctions. ,

Nearly all of the compartments on board ship
are involved in this wozk, although most of it is
concentrated in the machinery spaces. Usually
the greater number of pipe coverers work on board
ship and relatively fow men in the shop. The
spacing of workers ranges from one or two men

doing a small job in a2 living space to as many

as twenty ‘or thirty men working on ten or more
jobs in the engine room. Temporary exhaust
ventilation is seldom used o3 board ship for pipe
covering and very few of the workers wear respir-
ators. :

Because of the varied nature of pipe covering
operations in ship compartments, general eshaust
ventilation is to be preferred.  If the compartment

-is large, such 2s the main engine room, five air

changes per hour are needed. In small com-
partments, such as living spaces, ten to fifteen
2ir changes per hour 2re required.’ :

II. CourostrioN or MaTeruars Usep

" According to Navy Specification the rovings .

of asbestos insulating felt (amosite) sball contain
not less than 95 per cent asbestos fiber of the
following composition:

Sﬂia(Si.O;)p:rcentminimhm ...... ......’.‘.....'47.5
Iron oxide (Fe:0;) per cent maximum.....ove.e... 45.0
KMagnesium oxide (MgO) per cent misimum...... 60

Typical analysis of the two types of asbestos
fibers in general use are tabulated below:. :

. Chrysolile - Awesise
Silica (Si0)eeeererecceese. 39.05%........ 50.24%
MMagnesia (Mg0)...... ceees 4007%....c... 396%
Alumiza (A05)....eeee voe, 36Tpeeerenreennnnns
Ferric oxide (Fe:03)........ 241G " 7.80% .
Ferrous oxide (FeO)..evoeo.f © Faeaenn.. 32.00%
Sodium oxide (N2:0)..ccctene. ceeeeaee reee 212%

Combined water (N:0)..... 1448%........ 3.00%

Therefore amosite alone will not comply with -

Navy Specifications because of the low magnesia
content and must be mixed with chrysotile
asbestos to equal or exceed the 6.0 per cent mini-
mum value for magnesia. On the other hand,
chrysotile cannot be used alone because of its
silica content which is below the minirmum 47.5
per cent specifed 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 jor

magnesia, and silica. The amounts of these

materials used to form this mixture therefore-
would be 643 per cent chrysotile asbestos and

94-S7 per cent amosite asbestos.

These two fibers diffcr mainly in their physical
characteristics. Chrysotile is capable of being
readily separated into very fine fibers with a soft
silky feel, whereas amosite is barsher and requires
more manipulation to fiberize it. One authority
hes stated that the chrysotile has the finest in-
dividual fibers, and amosite the coarsest. Be-

[vol. 28, no. 1

and sewing were done with 2 small amount of
space for storage. Cross draft ventilation was
provided by open windows on both sides of the

-ToOm. .

Work on' board ship was not supplied with
exhaust ventilation.

No asbestos workers were found wearing res-
pirators.

U.S. Nozy Yeord B.

There were S0 men working in the shop and 7
men on board ship. The shop wzs divided into
four main rooms: Layout, Sewing, Cement, and
Storage and Band sew combined, With the

TABLE 1
Stantary oF Marzriars Uszp aT Eacr Yarp rzz MoONTR
NAVY YARD A . MAVY YARD B COXTRACT YARD € COXTUALT YAXD D
'Amosite 58,200 sq. ft. 0,000 sq. ft. 40,000 sq. ft. 6,325 5q. ft.
Amosite (water-repelient) - —_— 15,000 sq. ft. -— 3,300 sq. ft.
- Prefabricated sections 600 sq. ft. 1,200 sq. ft. 1,750 sq. ft. Lo
(molded and block) 39,900 linear ft. | 115,000 linear ft. 18,800 linear ft. 15,700 linear ft.

Asbestos cloth * 76,500sq. . | 106,600 sq. ft. 34,700 sq. ft. 40,000 sq. #t.
Metallic twine = 150%. " = =
Asbestos yamn : : _ -

Asbestos paper ’ L — | . §,500 sq. ft. 4,000 sq. ft. 5,500 sq. ft.
Asbestos board 2,700 linear it. 6,000 sq. ft. . 150 sq. ft. —
- Asbestos cement 34,400 Ib. lS,OOOlb_. 57,500 1b. 38,500 Ib.

cause of this difference we may suspect 2 decided
decrease in the number of respirable fibers (below
200 microns in length and 5 microns in diameter)
whenever 2mosite is used in preference to chrysotile
asbestos. * . . :

III. Prre Covzrrve Facmurrres ar Inprviovar
' SHETPYARDS :

U.S.Nory Yord A.

There were §4 men working in the shop 2nd
467 men on board ship. The shop was divided
into two rooms, one of which was primarily for
storage a2nd occasional grinding and band saw
cutting operations. The only mechanical exhaust
ventilztion in the shop was provided for the grind-
ing, mixing and band saw cutting operations and
wasinadequzte.” In theother room layout, cutting -

cxception of the Cement Room, the doors between

these were normally left open. :

The work in the Scwing Room consisted mostly
of fabricating 2nd sewing valve boots and jackets.
All the cement used on board ship was mixed in
the Ccment Room. There was no exhaust ven-

tilation for either the Sewing or Cement Room.
. The band saw was equipped with a flexible exhaust

tube above the table and an exhaust zround the

blade below the saw table. The layout table

wzs equipped with exbaust ventilation as described

above. There was no exbaust ventilation supplied

on board ship for pipe covering and no workers

were found wearing respirators. :
Controct Yord C.

‘Therc were 51 men working in the shop and 123 A

on board ship. Layout, cutting and cement
.o ;-"'

A21-423
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w16 , PIPE, COVERING OPZRATIONS 13

sz ware dose at one end of the shop. Dust
rators were occasionally worn during these
:Jures. At the otker end of the shop the
wition of ioots, jackets and molds were
«d out. A small amount of such fabrication
jone on“bozrd sbip. . -
rterial was cut with 2 band saw in a separate
and the opcrator wore an approved dust
=ator. The dust from this saw was cxhausted
:gh a glot under the table which caught only
t of the dust given off zbove the table.
tre was no exhzust ventilation in the shop,
than for the band saw, and none for the
:overing operations on board ship. All foors,
aad rajters of the shop were cleaned at
znt intervals witk an industrial vacuum
sr. Most pipe covering on board ship was
:d in the evening during the second shift.
yrod Yard D. e
sre.were § men in the shop and 160 men
ng on board ship. - Pipe covering operztions
dope in two shops. In the main one, boots
ackets for pipe valves and connections were
ated and surplus material stored. In the
:r shop the cperaticns .consisted of layout
utting of amosite, water repellent amosite
ize felt. There was no exhaust ventilation
1er shop nor for the pipe covering operation
urd ship. All the esbestos cement was mixed
ympartment on board ship. The only Worker
vore 2a approved dust respirator was the
vho cut the two types of amosite. There
o band saw cutting of asbestos in this yard.

NaLvses or Srrriep Dust Axp Deost
Coonrs - '

re 2re no establithed figures for permissible
‘e dustiness in pipe covering operations.
ien et al. (2) in-their study of asbestosis in
bestos textile industry suggested 5 million
es of total dust by impinger 2s a threshold
2t industry. We should like to point out
Le asbestos textile and asbestos pipe cover-
justries differ widely in their dust exposures.
ctile plaats workers usually continue at
: jobs with fairly constant dust exposures
me years, wherezs the pipe coverer may
between shop and ship and from small to
ship compartments with a wide variation
t cxposure.

sontrast to the textile worker, the pipe
's matesials difier markedly in their as-

bestos content, ranging from 85 per cent magnesia
(10-159 asbestos) to amosite (95% asbestos).
\Vhen asbestos cements contain large amounts
of diatomaceous carth there is a resultant silicosis
hazard as indicated above.

In .generz] we fecl that-dust counts below §
million particles per cubic foot by Konimeter
indicate good dust control.

Our figures in Table 2 werc determined by the
Konimeter and not with the impinger instrument.
We used the Konimeter because it is light, easily
portable and takes records which can be.kept
indefinitely. As is indicated in Table 3, the

- dustiest operations are band saw cutting, cement

mixing, and installation on board ship.

V. Mepicar Fooomngs

The incidence of 2sbestosis among pipe coverers
es determined by chest X-ray is given in Table

4. The relation between years of exposure and -

per cent asbestosis is included in Table 5.

Due to frequent turnover of shipyard workers
and the length of time reguired to X-ray a large
number of workers, the number X-rayed may not
equal the pumber of pipe coverers. At Contract
Yard CX-rays were examined of men who had left
the yard while at Navy Yard B a few pipe coverers
were pot X-rayed. At Navy Yard A the 48
X-rayed out of 551 were all older men working
in the shop. .

Some of these pipe coverers bad had pre-shipyard .

experience in the asbestos industry, but the tables
are based solely on shipyard exposure. At
Contract Yard C, for example, the Asbestos Shop
estimated that about ome-third of their pipe
coverers had worked with asbestos before coming
to the yard. o

The one cese of advanced asbestosis 2t Contract
Yard C had worked in the asbestos industry for
23 years before coming to work in the yard. At
Contract Yard D the two cases of moderate
asbestosis had worked 22 years and 30 years at
pipe covering in their yard.

All of the X-ray films used in the above data

"were first read by roentgenologists of the Medical

Department of the yard and then by one of the
authors (W. E. F.). Dr. W. C. Dreessen, U. S.
P. B S., was kind enough to examine the three
positive plates and he agreed on the diagnosis.

Since only three workers out of the 1074 X-rayed
had esbestosis, 2nd ezch of the three had been
a pipe coverer for more than 20 years, it would

~ UCC 017590
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R TABLE 2 :  Jen. 1830)

ANALYSES OF SETTIED DUST AND MAir Saupies

| . i,‘_ B | YTLLENTLEM 3NN 10 nusr covsts OIPICF)®

. e sl —_——

i AL el fo z .

: . ViR Ll g2 3 s . .

i arrrATIon £2 1S £i2 - _:‘_: : 2 Total dust ASHESTOS DUSY

i‘ ;.5.' § §"§ g _g‘f gg%'g é '25 Razze of fAver.] Rapzeof tAver (range)

i3 &= X8 & 5% |20l 5 z’.-_ counts (133 cousts age

S — — i i Layout and cutt;

i Layout and cutting Band saw cuttin,
1 Navy Yard A.oo.ooeeen | 95 1160 0126 | 241 26 101 2| 3.5 6.7 6.1(0.21-0.500.35)5.7- 6.0 Sewing 2nd fubr.
s Navy Yard Buvuuvnennenes o8 | 10| § 12 tr [ 40| 18 12| 7 | 1.6~ 6.5] 4.210.01-0.5:10.25/0.6- 7.9 Cement mixing..
g Contract Yard C.......... 95 | 301 5/ 10, tr | 26) 1/ 15| 4 [17.1~ 25.2{20.5)1.13-4.302.186.6-19.5 Grinding. . .....
1 Contract Yard D.......... 95 | 26! 6 8| tr | 20| 21| 10} 5 | 6.5~ 16.5[10.9{0.09-1.16:0.63{1 .4~ 8.7 " General room. .

L .: "Cutting with band saw ‘ Shop average.
S ,‘} Navy Yard A.......... oee 2 |11.0~ 19.2;15.1{0.10-0.14/0.12{0.7- 0.9 Ship average.
4 Navy Yard B..vceeeeen.oo] 98| 91 7] 8] tr | 48] 16! 12} 2 [32.4~ 46.6/39.52.8~ 3.2 5.0 |6.5- 8.7
hd ’é Contract Yard C.......... 98| 9163 2| tr | 10] 4| 12| 3 {18.2-3004-{73+] .9-12.8 |6.19/4.3-12.8 * Note MPF
: »; Molding cp:r:.ﬁons' .

Sefid Contract Yard C..........| 98 | 8l 66| 3ler | 7| 6{30] |- - IemENee oF
I HE Contract Yard D..........] 95| 4] 9 7] tr | 48} 1G] 12 e
[ ' |

L; Sewing & prep. of boots & o SEPYARD

o - jackets ' ’ . e -
e Navy Yard Aoeeveennnnnes , 2{3.5- 6.1] 4.6] .01~ .06/0.03/0.3 ~1.0

I 1 Navy Yard B (Sewing as- ’ . . = s
AL bestos cloth) os [ 12| w| ot | 42| 21| 16| 3| 3.2 6.0 6.500.0-9.¢ Jo.1 fo. 6.4 Sy

i+ . (StuSing with amesite)...| 96 | 8| 8] 11 tr [38) 20{ 15/ 1| 2.1~ |2.10. 0.3 jo. . " Comtract Yard

3 Contract Yard C...vuneees 95 | 26/ .6 111 3 | 28] 12| 14| 2 10,6~ 12.3111.4 .45~ .79} .62[3.7 -7.4 Contract Yard

R [ Contract Yard D.......... 98 | 6| 6 & tr | 38] 25 1¢! 5| 5.9~ 10.9] 6.00." - 05| .050. 0.5 -

: '.:'2 siommm . Tot:.ls......
Contract Yard D..........] 95 | 18} 8] 7| tr | 26} 32} 12
“TiE © Cement mixing _ : ' ’ ' ‘

e 196 Nevy Yard A.coeereecnens 16 | 5.4~ 30+{31+j0. -0.520.2 0. - 0.7 RELATIONSEIP
SR I Navy Yard B.ccoevernneen 2 167. ~1004-|84+1.6 1.7 11.7 }1.4- 2.5 i
el Contract Yard C..evven-.. 2 {33.8- 48.7}11.3}1.6 4.7 [3.1 |4.7-10.0
1A Contract Yard D (on board ' : o - : o -
o [ ShID)eeerreneneennanes . 5 119.6- s0.032 0. - .02 .o1lo. - .001
O | B
| Grinding scrap materials ‘

P 1 v ceeeeecesesss] 88 8 20f 16 0| 33| 1215 | 9.4-100+[504+0. 1.6 | .47[0. ~2.6'

ol Navy Yard A 1 | 4 +|50+ 470. ~2.6 Navy Yard A

= il Navy Vard Aooceeneenenes]. 49 | 0.2- 24.6}10.000; -1.4 {0.08] .02-0.3
el |18 Nave Yard Booononnnoenes 2{1.6- 3.3 z.4{o. - .o .ofo. -0.6 - Naww Yard
Sa _ Contract Yard C.......... 4]0.0- 21.6/14.20.3+-1.7 | .5 [5.8-7.9 Navy Yard B
g i Er Contract Yard D.......... 5|3.9-10.9| 6.00. - .05/ .020. 0.5 -

Aboard ship | .
B | L Navy Yard Aceevrennnnee 50 f65. -250. |132 Jo. -0.17)0.0210. -0.05 Coatract Yar
B 1 Navy Yard B......... 15 |84.4-192.00128 }1.36-5.21/2.8 {1.1 -3.7

Lo Contract Yard C.. ... ... 15 [25.5~ £9.0149.20.25-2.381.10/0.5 6.8
Ly Cootract Yard D.......... 15 | 8.0~ 22.111.00. -0.210.030. 1.0 - .
O { Contract V2

: ! * Note: MPPCF = Million particles of dust per cubic foot of air.
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PIPE COVERING OPERATIONS 15
TABLE 3

Courarisox or DusTivess oF Variots OrrrATiONs 1N Eacn SHipYarD

NAVY YARD & NAVY YARD 3 CONTPACT YAXD € | conaacT vaxpp
CFCRATION
Total dust A’:;::“ Total dust _Mé:::‘” Total dust A‘m” Total dusti A‘é’:::“
. MPPC MPPCF MPPCF MPPCF

tand utting...cceeeeen. 6.1 | 0.35 4.2 | 0.23 | 20.5 | 2.18 | 109 | 0.63
2% CUtING. ceeeencennnn. 15.1 0.12 39.5 3.0 73.0 6.19 —_—
1 2nd fabricatisa oo, 4.8 0.03 4.8 0.1 1.4 0.62 6.0 0.03
it oising........ ceeeses.) 31.0 0.2 84.0 1.7 41.3 3.1 32.0 0.01
Bg.receccacenscncncasss| 50.0 0.47 - - - -
droom.c.ceeecenceres.. 10.0 0.08 2.4 0.01 | 14.2 0.8 6.0 0.02
DAVEMAZC.cc.ceenans .ees)  30.0 0.25 26.9 1.0 32.0 2.6 .7.6 0.23
) EVErIZE..cioenannseeaaa) 142.0° | 0.02 125.0 2.8 49.2 1.1 11.0 0.03

‘cte: MPPCF = Million particles of dust per cubic foot of air.

TADLE 4
5ENCE O AsprsTosis Amonc Pore Coverers

NUMBIER OF CASES
- | ’;‘:‘:;’z‘ »uv:?n or :::mo:u

T e A i | Mod- | Ad-

mal | erate fvanced

YardA......[ 551 | 48| 0 [0 [0
Yard B...... 750 | 662 (1} 0 0
act Yard C....] 174 | 196 0 (¢] 1
act Vard D...}] 168 | 168 | O 2 0
Adeennn.....1683 {1074 | 0| 2 | 1

TABLE §

TIONSRI® BETWEEN LENCTE OF ExXTOSuRe AND
INCIDENCE OF ASBESTOSIS

¥ EARS 1IN PIPE COVERING

INDUSTRY
SRIPYAED

e -t o2 | 2-8 {50 p‘,gs
Exposed.......| 26 {13 |8 |3
- Yard A { Affected....... 0 0 j0 |0~
{Percentage....| 0% 0% 0%) 0%

: Exposed.......[225 }435 |67 |22
- Yard B { Affected....... o]o oo,
Percentage....| 0%| 05%] 0% 09
 {Exposed....| 0 hos la5 |17

soact Yard C {Afiected....| O 0 |0 |1
Percentaze..| 09| 0% 0%%| 6%

{Exposed...

sact Yerd D {(Afected....
Percentage.

26 s {59

R UL B
0% " 05} 0%¢j22%

appear that asbestos pipe covering of naval vessels
is a relatively safe occupation. However, it must
be remembered that these men rotated among the
various operations of pipe covering and were not
continually exposed to high concentrations of
asbestos dust as found in band sew cutting and
cement mixing. The suggestions made relative
to exhaust ventilation and respirztory protection
are therefore of value in maintaining this low
incidence of asbestosis. : C

.
-

Discossion

The extremely low. incidence of asbestosis
found, 0.29 per cent, or 3 cases out of 1074 pipe
coverers, stands in marked contrast to the high
dust concentration found in several of the pipe
covering operations. As shown in Table 3, the
total "dust concentration for band saw cutting
repged from 13.1 to 73.0 million pzrticles per
cubic feet, for cement mixing from 31.0 to 84.0,and

" for installation on board ship, from 11.0 to 142.0. ~ :

The solution of this apparent discrepancy lies in
a characteristic peculiar to the pipe covering trade,

that is lack of 2 necessity for specialization. In -

general, pipe coverers are capable of doing all of
the operations described above, and the worker
may be changed from one operation to another or

to different jobs in the same type of operation’

without Joss of eSciency and according to the
demands of ship construction. It is therefore
apparent that a pipe coverer's environment may
change every few days or few weeks at the most

" with 2 constant fluctuation in the dust concentra-
" :tiop which he breathes. Therefore, the fgures
! given ju Table 3 for shop 2verage and ship average
cannct give a composite picture of the asbestos

] l‘
.
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Sust that a worker may breathe over 2 period of
years. 1t is further apparent that to obtain tuch
a picture, daily dust counts at cach specific job
in cach saip compartment and in the shop dogether
with the time spent on each job would have to
be compiled separately for cach worker. In this
respect, 2sbestos pipe covering difiers markedly
{from the asbestos textile industry where cust
concentrations for an operation do not fluctuate
widely and where 2 worker will usually remain at
a2 specific job for some years.

A further {2ctor in maintaining 2 low incidence
of 2sbestosis is that in band saw cutting, grinding,
and cement mixing only one or two men are in-
volved and the work is vsually done 2t infrequent
intesvals such as several times a week.

Finelly, pipe coverers also apply glass wool,
rock wool, magnesia, and other types of non-
asbestos insulation, all of which decrcases the
amount of exposure to asbestos dust. It seems
Jikely to us that if the pipe coverers studied had
worked steadlly at any of the above opennons
where the amount of asbestos dust in the 2ir was
consistently high, the incidence of asbestosis

REFERENCES .

(1) Laxza, A. J.: Silicosis and asbestosis. Oxford
University Press, New York, New York, 1938,
(2) DrresseNy, W. C. et al.: A study of asbestosis
in tbe asbestos textile industry. Bull. No.
241, Public Health Service, U. S. Treasury
Department, 1938. :
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among these workers would have been considerably
greater. In view of the varied character of the
environmental dust exposure in the pipe covering
industry onnaval vessels, itis manifestly mpossxble
10 sct 2 threshold.

V1. CoxcrusioNs

1. The character of asbestos pipt covering
industry on board naval vessels is such that
conclusions drawn from other asbestos industries
such as textiles, canno: be applied.

2. The operatlons of band saw cutting, gnndmg,

cement mixing, and installation on board ship
should be equipped with exbaust ventilation to
keep the total dust concentration low.
_ 3. The incidence of asbestosis among pipe
coverers in the shipyards studied was low, 0.29 per
cent or 3 cases out of 1074, In view of the nature
of shipyard pxpe covering work, this low mc:dencc
is not surprising.

4, Since each of the 3 cases of asbestoszs bad
worked 2t asbestos pipe covering in shipyards for
more than 20 years, it roay be conduded that such
pipe covering is not 2 dangerous occupation.

(3) Farzy, J. C.: Ships and aircrait of the United

States Fleet. 2nd War Edition, 1944 Pudb- .

Jished by Ships and Aircraft, 1265 Broadway,
New York, New York,
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