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

Walter E. Fleischer,! Frederick J. Viles, Jit./ Robert L. Gade* and Philip Drinkeri

AN INDUSTRIAL health inspection of an
important TJ. S. Navy Contract Yard
indicated that dustiness from miscellaneous

pipe covering operations was considerable and that
a few of the employees had what appeared to be
asbestosis. ‘This isa well-known industrial disease
iaused fay only one thing—prolonged breathing of
ashestos dust The clinical manifestations axe
shortness of breath and an unusual chest picture
by X-ray. In industry the disease is often dis-
abling, 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 enough to justify any general statements on
-wonting conditions in other yards, and certainly
war no cause, for alarm, but the results warranted
ehedc-ups elsewhere. Accordingly, arrangements
were made to examine by chest X-ray the pipe
coverers in two Government Navy Yards, A and
B, tad in two Navy Contract Yards, C and D.
Examinations were made of the working conditions
including dust counts of the air breathed with
microscDpic and chemical analysis of the dust
itself.

We would point out that this procedure is
customary in making such surveys of occupational
diseases—medical examination of the workers
and a study of the nature and concentration of
the contaminants Lu the air breathed.

Pipe Covering Material

An important ingredient of pipe covering
material used on U. S. Navy vessels is amosite.
This mineral is a magnesium iron silicate of
variable composition. The name is the generic
one for an asbestos type of fibrous mineral mined
in South Africa.

The chief reasons for the wide use of amosite

* Received fox publication September 21, 1945.
nibluheti by pennmioc of Lhe U. S. Navy. The opin-
loct tad aaaertioos contained herein ate the private ones
dttt-.nltn, and are not to be construed as official or
rejecting the views of the Navy Department or the
~aval service atlarge.

* Coodr, MC, TISNR., Asst. Chief Health Consultant

' Lieut. H(S> DSNR, Health Consultant.

HCS) CSNR, Health Consultant.

_*Chier Health Consultant, U. S. Maritime Commis-
sion.

felt and pipe covering in naval work are its low
thermal conductivity, light weight, strength, acd
refractoriness. When the 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 that 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 limit of 7SOT.
as 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 about 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
efficient than the materials (blocks and cement or
asbestos blankets) which were then being used
on destroyer turbines. The Navy approved the
type developed by a manufacturer in September,
1934. Oiriginally amosite was used only for
turbine insulation, but it proved so satisfactory
that its field of application enlarged to include
insulation of valves, fittings, flanges, etc. From
the initial destroyer, it has been used on almost
all the destroyers built since that time and on.
all other combat vessels built since before the
War.

Pipe covering was a later development in late
1935 and early 1936. Due to the manufacturing
problems involved, it took a longer time to evolve
into a satisfactory shape, and its first use on naval
vessels was in 1937. Since that time its use has
spread markedly and it was used on the great
majority of naval combat vessels built during
World War II. ‘

Water-repellent amosite felt was developed
during the early part of 1942, as a replacement
for hair felt in the insulation of cold water lines
to prevent sweating. Hair felt had the disad-
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vantage of being combustible and es it was organie,
when it became wet it moulded or rotted and
could harbor vermin. At this time fites on
board certain naval vessels convinced the Navy
of the desirability of eliminating any combustible
material from on board ship. Eventuzily water-
repellent amosite was made in strips of 50 foot

lengths and of suitable width fo enclose the

circumierence of the pipe and enclosed in zn
extremely light-weight muslin to facilitate hand-
ling and reduce the dust, which the water-re-
pellent agent accentuated.

I. DescrieTION OF OPERATIONS AND WORKING
ENvRONKENT

‘/Asbestosis results from breathing ashestos
fibers of relatively long 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 are concerned with the presence in
air of asbestos fibers which can be seen as such
undér low power of the ordinary microscope.

The clinical picture of asbestosis can easily
be complicated by the presence of diatomacecus
earth, a form of amorphous silica, which @n
cause silicosis 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-a heat
msulator and is harmless.

Therefore our analyses were done to indicate
how much fibrous type of ashestos dust was
present in the air breathed, how much silica was
present {especially as diatomaceous earth), and
how much of the harmless ingredients like iron
oxide and carbonates. _

Pipe covering may be divided into seven different
operations as [ollows:

I. Laying out and culiing

2. Band souw cudling

J. Sewing ond preparation of beots ond juckels
4. Conent mixing

5. Molding

6. Grinding

7. Installation on board ship

1. Laying out and crlling v
Rolls of the insulating i=it are vnwmzpped and
unrolled on a large layout table or on the foor -
of the shop. This materal, with the exception
of the type known as water repellent amosite, is
then well wetted with a fne water spray. It

[oal. 28, n0, 1

is marked into measured sections and cut with
a yotary slectric hand saw. The cut sections are
rolled up and either used immediately or stacked
in the storeroom.

Usually one to three workers are employed at
this operation, During the handling, unwrapping
‘and unrolling of the asbestos, considerable dust
arises, but appears to settle readily. A very fine
water spray should be used for wetting down the.
material as a high velocity spray stirs up dust.
Once it is wetted the handling and cutting of the
material causes litte visible dust. All of the
four yards surveyed wet down the insulating
material described above.

One Navy Vard has an elaborate exhaust system. |

far the layout table, The sntire top of this table

is covered with small perforations through which
the air is exhausted. This table is suficieatly

large that no more than two-thirds of the top is
ever covered with material and room air is thereby

exhausted through the other third, While no
velocity or cpacity measurements were made

on this system, data presented later in the report
indicate that this control measure had a marked
effect in reducing the dust count.
3 Band saw cuﬂing )
A standard band saw such as is found in wood-
. working shops is used to cut insulation blocks and
boards into desired shapes. This opemtion

produces large amounts of zir-borne dust, most

‘of which settles slowly. Narmally there is only
one worker on this operation at any one time.
dnasmuch as this is & very dusty operation
tthe band saw should be enclosed in 2 room bLv
wgxhaust ventilation both sbove and Lelow the
saw table. Because of the mechanical difficulties
in_lpcating this exhaust pr some of the

¢dust will escape into the airand the operatar should

| thgrefore wear an approved dust respirator,

3. Scusng omd preparction of bools and juckets

In this operation jacket covers for valves and
pipe joints are fabricated. The work consists of
cutting asbestos cloth with shears, padding the
jackets with insulating material, and sewing with
wire or asbestos cord. These operations give
rise to only slight amounts of visible dust, and
exhaust ventilation and respiratory protection
are neither required nor used. There is usually
a lavge number of workers doing this operation
in one large roowm.
L4, Cemenl mixing
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ym pmtttmon and to Rive z neat appearance
the insulation on board ship Is usually covered
with cement contazining & high percentage of
sbatos fibers. In mixing, the proper amount
of sxter is added to the dry asbestos cement and
thoroughly agitated with 2 hoe. Occasionally
small amounts of asbestos cement are mixed in
& pail with 2 trowel. “Considerable dust is raised
when the asbestos cement is dyrnped intp the

mizing trough and during the carly stares of

iof exhaust ventiation or respiratg

wixing. QOrdinarily this process is done in a
sepanate room end only one operator is exposed.

The dustiness of this operation warrants the uge
rotection

or both, although neither is seneraliv used.

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

5. Molding

Molding is the process of building up the insula-
tian to fit odd shapes of boilerwork and piping._ A
form is made to the exact shape of the part to be
insulated. Block insulation is laid on, adjoining
wctians glued together, exposed surfaces sealed
with asbestos cement and the whole mold covered
with ebestns cloth, When dry, the molded
issulation cau be [ifted off the form and is ready
o be installed on board ship. This operation is
wually dope in the shop next to the sewing
operation. Very little dust is produced from this
aperation and no special ventilation or respiratory
potection 8 required.

6. Grindin ’ .
Several shipyards reclaim their scrap pieces of

prefabricated sections of insuiation by grinding

“up this materizl and using it in the ashestos

cement, all of which contributes considerable
dustiness, Normally this job is done at infre-
quent intervals and only one or two men are
exposed, but the operation should be isolated,
&eneral room exhaust supplied and an spproved

Icidinntor worn by the operatar, _
o Imutallgiion of pipe covering om board ship

_Thcn: are a2 number of operations invealved in
Pipc covering on board ship., Insulation felt Is
wfapped and pounded tightly around large ptpcs

rad joints apd fastcncd firmly in place with wirg €0
"o asbestos cord.” Pipes and bailers are coversd

With prefahricated sections, which necessitates
some hand sewing to Lt the sections, Ready
mixed czment is applied to il in spaces and give
% smoother finish. Some insulation is wrapped

PIPE COVERING OPERATIONS 11

with glass cloth or asbestos cloth for greater
strength. Yhe only operations that produce much

dust are the wrapping and pounding of amasite

Land_the sewing of sections,

Avearly all of the compartments on board ship
are involved in this work, although most of it is
soncentrated in the madnnczy spaces. Usually
the greater number of pipe coverers work on board

ship and relatively few men in the shop. The

‘spac workers rany 3_one or twg men
Zdoing a small job in 2 living space to as many

:&s twenty or thirty men working on ten or more
jobs in the engine room. Temporary exhaust

ventilation is seldom used on board ship for pipe
covering and very few of the workers wear respir-
" ators.

Because of the varied nature of pipe covering
Xperations 0 $hiD compartments, general exbauss
&cntilation istohe preferred, If the compartment

is large, such a5 the main engine room, five ajr
changes per hour are needed. In small com-
parupents, such as living spaoes ten to Hfteen
air changes per hour are required.

II. CoMrostTiON OF MATERIALS Lsm

According to Navy Specification the rovings
of asbestos insulating felt (amosite) shall contzin
not less than 93 per cent asbestos fber of the
following composition:

Silies (Si0;) percent minimnm, . ... 0L uon s cuas 7.5
Tron oxide (Fe.0y) percent maximum. ..o ........ 15.0
Magnesium oxide (MgQ) per cent minimum. ... .. 6.0

Typical apalysis of the two types of ashestos
fibers in general use are tabulated below:

Carysatile Amosi s
Silica (SI0).vvvniiinnan, 39.05%...... .. 50.24%
Magnesia (fg0)...... ven-- H007%. .. ..., 3.969,
Alumina (AlG5).. .. ... R . &~ SO,
Ferric oxdde (Fea0s)........ 24100 7.80%%
Ferrons oxide (Fe)........ e 32.00%,
Sodium oxide (Na;O) . .. ocvvevniinvniean. 2,126,
Combined water (N:0)..... 448%. . cnu... 3.005,

Therefore amesite alone will not comply with
Navy Specifications because of the low magnesia

content and must be mized with chrysotile
“asbestos to equal or exceed the 6.0 per cent minic
mum value for magnesia. On the other hand,
chrysotile cannot be used alonme because of its
silica content which is below the minimum 47.5
per cent specified by the Navy. The two types
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of asbestos fibers must be mixed together in the and sewing were done with 2 small amount g ixing ®
proper proportions' to satisfy the values set for space for storage. Cross draft ventilation was cesniratol
magnesia and silica. The amounts of theser provided by open windows on both sides of the rep
materials used to form this mixture thersfore room. . ?::md‘:xnc
would be 6-43 per cent chrysotile asbestos and Work on bosrd ship was not supplied with nc;[ o
94-37 per cent amosite asbestos. exhaust veatilation. done
These two fibers differ mainly in their physicil No ashestos workers were found Wearing res. mMatc_ﬁ
. characteristics. Chrysotile is capable of being pimtors. fo6m aDt
" readily separated into very fine fibers with a soft U. S. Novy Yard B. fespiraton
_silky feel, whereas amosite is harsher and requires . There were 50 men working in. the shop and 700 lh rgu gh i
more manipulation to fiberize it, One aurhorityl men on board ship. The shop was divided in:, 2 nart of
has stated that the chrysotile has the finest in- four main rooms: Layout, Sewing, Cement, ang r‘i‘hcm ,
dividus! fibers, and amosite the coarsest. Be- Stomge asd Band saw combined. With the _ ather tha
s | v
Struuary OF MATERIALS USED AT EAcH YAxp PER MoONTH frequent
NAVY YARD A RAYY YARD B CONTRACY YARD C r:mm.u:r ¥ARD 0 m .
R . . . : I appiled i
Amosite . 58,200 sq. ft. 50,000 sq. ft. 0,000 sq. it. 6 325 sq. ft.  Conirac
Amosite (water-repellent) — 15,000 sq. ft. —_— : 3-,300 sq. ft. working ¢
: ———— —— - — ———s — ‘were don
Prefabricated sections - 600 sq. ft. 1,200 sq. ft. 11,750 sq. ft. . o snd jacke
" (moided and block) 39,900 linear ft. | 115,000 linear ft. | 18,800 linearft. | 15,700 linear ft. {abricmted
Asbestos cloth - 76,500 sq, ft. 106,600 sq. it.; 34,700 sq. ft. 40,000 sq. ft. ::‘“_ _Mi
Metallic twine - 150 Ib, - — aad fire {
Asbestos yarn :::; s
Asbestos paper d 5,500 sq. It. 4,000 sq. ft. 5,500 sq, ft. i“h‘l'mw
- - - P S HEE w0 wore
Ashestos board 2,700 linear ft. 6,000 sq. ft. 150 sq. ft. o —_ man who
: - - »as na ba
Asbestos cement y 34,400 Ib. 15,000 Ib, 57,500 th. 38,500 1b. A
. . . ANAL
cause of this difference we may suspect a decided cxcepuon of the Cement Room, the doors bu ACu There 2
decrease in the number of respirable fibers (below  these were normally left open. ot sale ‘;
200 microns in length and 3 microns in diameter) The work in the Sewing Room <onsisted mostly UM .
whenever amasite is used in preference to chrysotile  of fabricating and sewing valve boots and jackets. the asbest,
asbestos. : All the cement used on board ship was mixed in paetices o
. the Cement Room. There was no exhaust ven- for. that ir‘
IIL. P CovERDNG FACIITIES AT INDIVIDUAL tiation for either the Sewing or Cenent Room. hat the &
SEIPYARDS The band saw was equipped with a flexible exhaust ing industy
U. 8. NavyYard 4. tube above the table and an exhaust around the In texiile
There were 84 men working in the shop and blade below the saw table. The layout tabir specific jot
467 men on board ship. The shop was divided was equipped with exhaust ventilation as described for some -
into two rooms, one of which was primarily for above. There wasno exh.aust ventilation supplicd rotate bets
storage and occasional grinding and band saw on board ship for pipe covering and no workes large ship
cutting operations. The only mechanical exbaust weére found wearing respirators. in dust exy
ventilation in the shop was provided for the grind- Contract Yord C. Iz cony
ing, mixing and band saw cutting operations and.  There were 51 men working in the shop and 123 coverer’s g
was inadequate. Intheotherroam leyout, cutting on board ship. Layout, cutting and cemem
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pixing were done At one end of the shop: Dust
mespirators were occasionally worn during these
procedures. At the other end of the shop the
abration of boots, jackets and molds were
armed out. A small amount of such fabrication
was dane on board ship.

Material was cut with & band saw in a separate
wom and the operator wore an approved dust
respirator. 'The dust from this saw was exhausted
through a slot under the table which caught only
a part of the dust given off 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 floors,
walls and rafters of the shop were cleaned at
frequent intervals with an industrial vacuum
cleaner. Most pipe covering on board ship was
applied in the evening during the second shift.

Controg Yard D.

There were 8 men in the shop and 160 men
working on board ship. Pipe covering aperations
were done in two shops. In the main one, boots
and jackets for pipe valves and connections were
fabricated and surplus material stored. In the
swaller shop the operations coosisted of layout

aod cutting of amosite, water repellent amosite

and fire felt. There was no exbaust ventilation
i either shop por for the pipe covering cperation
onboard ship. All the ashestos cement was mixed
int compartment on board ship. The only worker
who wore an approved dust respirator was the
min who cut the two types of amosite. There
was no band saw cutting of asbestos in this vard.

IV. ANazvses oF SETTLED DrsT AND Dr.sr
CounTts

There are ne established Sgures for permissible’

or safe dustiness in pipe covering operations.
Dreessen et al. (2) in their study of asbestosis in
the asbestos textile industry suggested’5 million
particlas of total dust by impinger as a threshold
for that industry. We should like to point out
that the asbestos textile and asbestos pipe cover-
ing industries differ widely in their dust exposures.
[a textlle plants workers usually conmtinue at
specific jobs with fairly constant dust exposures

lor some years, whereas the pipe coverer may
" motate between shop xnd ship and from small to

ship compartments with a wide variation

in dust expasure.
12 contast to the textile worker, the pipe
overer’s materials differ markedly in their as-
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bestos content, ranging fram 85 per cent magnesia
(10-157; asbestos} to amosite (959, asbestos).
When ashestos cements contain lerge amounts
of diatomaceous earth there is a resultant s:lu:osxs
- hazard as mdxcz.ted above.
& we f

#nillion gutides per_cubic foor by Konimeter

0

*indigate good dust control

Our figures in Table 2 were de*crmmcd by the
Konimeter and nat with the impinger insttument.
We used the Konimeter because it is light, easily
portable and takes records which @n be kept

indefinitely. iAs Is indicated in Table 3. the

mdustiest operations are band saw cutting, cement
~nixing, and installation on board ship.

V Mentcat anmcs

The incidence of asbestasis among pxpe coverers
as determined by chest X-ray is given in Table

4. The relation between years of exposure and

‘per cent asbestosis is included in Tahle 5.

Due to frequent turnover of shipyard workers
and the length of time required to X-ray a large
numnber of workers, the number X-rayed may not
equal the number 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 not X-rayed. At Navy Yard A the 48

L-rayed out of 531 were all older men working

.in the shop.

Some of these pipe coverers had 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 one-third of their pipe
coverers had worked with asbestos before coming
to the yard.

The one case of advanced asbestosis at Contract
Yard C had worked in the asbestos industry far

423 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 abave dats
were first read by roentgenologists of the Medical
Department of the yard and then by one of the
authors. (W.-E. F.)-
P. H. S, was kind enough to examine the three
positive plates and he agreed on the diagposis.

Since only three workers out of the 1074 X-raved

had asbz:stosj.si and cach of the three had besn

a pine coverer for more than 20 vears, it would

——

-Dr. W. C.-Dreessen; U.S,

. e e ——
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Layout and cutting . . ) o : v _ Band saw cut!
Navy Yard A...oooeeen.e. 95 | 16/ 6l 12/ 6 | 24| 26] 10| 2 | 3:5- 8.7 6.10.21-0.50/0.35:5.7- 6.0 Sewingand [a
Navy Yard B.. ... .....s 98 | 107 8 12| tr | 40| 15, 12| 7 | 1.6~ 6.5 +.2|0.01~0.540.23 0.6~ 7.0 Cement mixin
Contract Yard Co....ien.. 03 | 30 5 10] tr | 26 I4] 13 4 17,1~ 25.2,20.5/1.13—4.30[2.18/6.6~10.5 Grinding. . ...
Contract Yard D..........| 35 | 26| 6| 8} tr { 29| 21} 10| § | 6.5 16.5[10.9{0.09~1.16/0.63|1.4- 8.7 General roam.
Cutting with band saw o : o . Shop averag
Navy Yard Acooninnnenns 2 1100~ 19.,2]15.10.10-0.140.120,7- 0.9 Skip averag
Navy Yard B..... ceeeeeno| 981 9 7! 8| tr | 48[ 16] 12! 2 132.4= 46.6/39.5/2.8- 3.2 |3.0 ‘6.5~ B.7
Contract Yard C..........[ 98 | 9{ 63| 2 tr | 10} 4{ 12| 3 [18.2~100+{73+| .9-12.8 |6.1914.3-12.8 ® Nole: ME
Molding operations N
Contract Yard C......... .| 98¢ 8/ 66l 3tr| 7 610  ——
Contract Yard D........ .85 49 7w 48 10] 12 —_—
Sewing & prep. of boots & ‘rryass
jackets - . . |
 Navy Yard A, ......o0ene 2| 3.5 6.1} 4.6/ .01~ .06/0.030.3 -1.0 .
Navy Yard B (Sewingas- { .| | | . v v X o Nary v 4 A,
bestos cloth} ‘ |98 | 12} &} 9 tr | 42] 21| 16{ 3 | 3.3~ 6.0 6.80.0- 9.4 (0.1]0. -6.4 N"T"\ . B.
 (Stuffing with amosite)....| 98 | & 8[ 11} tr | 38} 20| 15( 1 { 2.1~ 2.1/0. 0.3 0. Contmact Yard
Contract Yard C.......... 95| 26( 6| 11{ 3. | 28| 12 14 2 110.6- 12.3(11.4f .45 .79] .62/3.7 ~7.4 Contrsct Yard
Contract Yard D..........} 98 | 6 6{ & tr | 38 28 14{ 5 3.9--10.9{ 6.0[0. ~ .05} .03}0. ~0.5
' y ; Totals. ....
Storeroom |
- Contract Yard D...... 195115 B Ther | 26| 32) 12
Cement mixing 1 } i i ; Rztarionsure
Navy Yard Hoovviereninns - 16 | 5.4~ J0+31+0. -0.320.2 0. - 0.7 Y
Nuvy Yard B...... wrderas bt ' 2 67, <1004 B4+1.6 ~1.7 (1.7 il.4 2.3 ——
Contract Yard C.ovvnn. j i P2 338 HBTHLIILG T 31 4.7-10.0
Contract Yard D (on board ! ! | -
T JOU ! 5 119.6- 40,032 j0. - .02| .0tlo. - .001
Grinding strap materials . : ) | T
~ Navy Yard Ae..ooennn L..| 88| B| 20{ 16| 1 [ 10} 33| 12[15 { 9.4-100+{30-:|0. -1.6 | .47{0. -~2.6 Havy Yard A
Gerieril room | :
Navy Yard A.ovnvnneiots 49 | 0.2~ 24.6)10.0l0; -1.4 l0.08! .02-0.3
NavyYard B.....oaentss 2] 1.6~ 3.3t 2.40. - .01 .0ij0. -0.6 Nevy Yard B
Contract Yard C.evaevns s 4 | 0.0- 21.6{1+.2|0.34~1.7 | .8 [3.8 -7.9
Contract Yard D.......... 5| 3.9-10.9 6.0/0. - .05] .02(0. ~0.3
Aboard ship - . : Contract Yard
Navy Yard A..... Cetenanes 30 I65. -250. [142 0. -0.17)0.02(0. -0.03 .
Nevy Yard Bosoeenananns 15 {84.4-192.01328 11.36-5.2112.8 |1.1 3.7 —————
Contract Yard C......cee. 15 |25.3~ 89.0(49.2i0.23-2.38]1.10/0.5 -6.8 -
Contract Yard D.......... 15 | 8.0~ 22.1{11 .ﬂl . =0.21{0.03{0. -1.0 Contract Yard
* Note: MPPCF = Million particles of dust per cubic foot of air., —_— —_—
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- TABLE 3 ,
CospaxisoN oF Dustiness or Varous OPERATIONS IN EACH SEIPYARD
MAYY YARD & MAYY TAXD B COMTXACT YARD C | CONTRACT YARD P
OIXTATION

_} Jitxmos Total duse | AP | mary] duse | ASDO Imgpy] doyy| Asberton gy am’ Asbaston

(runge)
K o  MEPCE MFPCF MPPCR MPPCY
- v Layout and cutting............ 6.1 | 0:35 42 | 0.23 | 205 | 2.18 | 109 | 0.63

: Baod saw cutting........... oof 1510 02 | 395 | 30 | 73.0 | 6.19 —_

I5.7-6.0 Sewing and fabrication. . ....... 4.8 | 0.05 +.3 | 0.1 114 | 0.62 6.0 | 0.03

506~ 7.9 Cement MIXIRE. .ov e menenaas 310 | 0.2 34.0 1.7 41.3 3.1 32.0 | 0.01

36.6-19.5 GEABAING. - veenmerernennnann 50.0 | 0.47 — —_ . —

it~ 8.7 Genersl IOOM, .o vvvnnaanians 10.0 | 0.08 24 | 0.0y | 142 | 0.8 6.0 [ 0.m2
| Shop AVErage...............| 30.0 | 0.25 { 269 | 1.0 | 32.0 | 2.6 7.6 | 0.23

2;0. - 0.9 Ship average....ccovieviinns 142,00 | 0.02 128.0 2.8 49.2 1.1 11.0 0.03
6.5.8.7 — _ — —

P 4.3-12.8 * Note: MPPCF = Million particles of dust per cubic foot of air.

. TABLE 4 appear that asbestos covering of naval vessels
H INCIENCE OP AspESTOsIS AMONG Pipe Covexexs ~ 15 a'relatively safe occupation. However, it must
:; — - be remembered that these men rotated among the

“l C|NOXIER| oy Nor neassrosts | various operations of pipe covering and:were not

DORYARD | v e " -continually expesed to high concentrations of

0.3 -1 ‘0 i T Yont | it lvancad  asbestos dust as found in band saw cutting and

T ‘ cement mizing. ke sggcstiom made relative
-6 s > :"’Y 3"’2% g';') = g g g . Rlo ust_ventilatio ection
;oo =% Navy YardB.. . ... 1 - 662 ran f val
- 7 = Conaz YardC....| 174 | 196 | 0 | O s dii‘;‘fzf“”" alue in maintaining this low
;rfj4—9pmmnmn“;g 168 | 0 /incidence of asbestosia,
0. ° PR I I Discussion
fals........... 1683 {1074 T : )

! " Ho » The extremely low incidence of asbestosis
' found, 0.29 per cent, or 3 cases out of 1074 pipe

- TABLE 3 caverers, siands in marked contrast to the high
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=1 -5 | 3=-10 plus
, —

Exposed....... 6 |13 |8 |3

Navy Yard A { Affected....... o [0 :0
Percentage. . . 0% 0% 0%

k Exposed....... 225 1435 167 22
Navy Yard B { Affected. ... . .. 0|0 o
Percentage. .. .| 0% 0% 0%

Exposed....
. Contraet Yard C- 1Aﬂ'ected _—

| Percentage..

—

{Exposed...| 26
K Contract Yard D iAﬂ'cctcd

Percentage.

—

dust concentration found in several of the pipe
covering operations. As shown in Table 3, the
total dust concentration for band saw cutting
ranged from 3.1 to 73.0 million particles per
cubic feet, for cerment 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 a necessity for specialization. In
geneaal, 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 loss of efficiency and according to the
demands of ship cowmstruction. It is thersfore

change every few days or few weeks at the most
with a constant Buctuation in the dust concentra-
tion wkich he breathes. Therefore, the figures
given in Table 3 for shop average and ship average
cannot give 2 composite picture of the asbestos

e ——— e —— .

--—- apparent-that & pipe caverer's environment may TR T T

e
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dust that a worker way breathe over a period of
years. It is further apparest that to obtain such
2 picture, daily dust counts at each specific job
in each ship compariment and in the shop together
with the time spent on each job would have to
be compiled separately for each worker. In this
respect, ashestos pipe covering differs markedly
from the asbestos textile industry where dust
cancentrations for an operation do not fluctuate
widely and where a worker will usually remain at
a specific job for some years.

A further factor in maintaining & low incidence
of asbestosis is that in band saw cutting, grinding,
and cement mixing only oné or two men are in-
volved and the work is usually done at infrequent
intervals such as several times a week,

Finally, pipe coverers also apply glass wool,
rock wool, magnesia, and other types af non-
asbestos insulation, all of which decreases the
amount of exposure .to asbestos dust. 4t seems

Flikely to us that if the pipe coverérs studied had
svorked steadily ‘&t any of the above operations
swhere the amount of asbestos dust in the air was
{ copsistently high, the incidence of asbestosis
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amang these workers would have been considerably

kgreater. In view of the varied charzcter-of the
senvironmental dust exposure in the pipe covering
rindustry an naval vessels, it is manifestly impossible
Mo set 2 threshold.

V1. Coscarsions
1. The character of asbestos pzpe covering

. industry on board naval vessels is such that

conclusions drawn from other asbéstos industrics
such as textlles,‘{szcnnnot he applied. ’

2. The opcmhons ‘of band sasv cutting, gnndmg,
cement mixing, and installation on beard ship
should be equipped with exhaust ventilation to
keep the total dust concentration low, a

3. The incidence of ashestosis 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 pipe covering work, this low incidence
is not surprising. »

4. Since each of the 3 cases of asbestosis had
worked at 2sbestos pipe covering in shipyards for
more tham,?ﬂ years, it may be concluded that such
‘pipt covering is not & dangcrgp; occupation. )
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