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I ABEALTH

Waizer E. Freiscazs,! F

AN INDUSTRIAL ticalih* ibdpeeciiiizet: abr

important. U.S:" Navy-Contract: aéts - Vard

indicated that dustinéss from fniscellimeous
pipe covering operationywas consigerable and* that
& few of the employees had i;ﬁfa/i"-ii'ppeu'ed tobe
ubestosis. This is z well-knowtrindustriakdisease
csused by only one thing-<prolénged: breathing of
abestos dust.  The: clifical* manifestations: are:

shortness of bresth aod’zn® Gfitisusd-chiedt picture .

by Xoray. “In industry”the. disease is*often’dis--
abling, but it 'is ‘much lessfrequent thangilicosis,

with which it very propery-ix classeds Y=+ 7

It was not feit that experienct’in 3 sirigle yard

wis enough to justify ‘any’ general statements on”:
working ‘conditions in othey yards, and " certainly
was 1o cause for alarm; Bit-the-fesults warrantéd’
theck-ups elsewhere, - Accorditigly, arrangements
were made to examinie by-chest X-ray the pipe
Coverers in two Government Navy' Yards;: A¢and
B, aud in two Navy Contract Yaxds, Ciaod: D.
Examinations were made of the working conditions
including- dust counts of‘the air breathed -with
microscopic and chemical apalysis of the dast
g T e
'We would point out that’this procedure’ i3
castomary in making suck surveys of occtp ationai

disenses—medical examination of - the’ workers .

and 2 study of the nature and’ conczntntionvof
“the contaminants in the air breathed. 7 A
‘Prer. COVERING MATERIAL .

An important ingredient bﬁ-"f)li'pe- covering
material used on U. S. Navy vessels is amosite.
This migera! is a magnesium iron siicate of
variable composition. The pame is the generic
one for an asbestos type of fibrous mineral mined
in South Africz. C

The chief reasons for the wide use of smosite

*Rectived for publication September 21, 1945,
Published by permission of toe U. 3. Navy. The opin-
ions and aasertions contained herein are the pAvaie ones
of te writers, and arc not to be construed as othaial or
tedlecting the views of the Navy Department of the
tavaiservice at large. .

3Comdr, MC, E%KNR.. Asst. Chief Bealth Consuitant

1 Leur. H(S) USNR, Bealth Consvitant.

sTicat. H(S) USNR, Heajth Consultat- -

4Qiies Heaith Consuitant, U. S Manume Commis-
s6a,

$CRVEY OF PIPE COVERING OPE
.., CONSTRUCTING NAVAL VESSELS® " ., . .. - o
Fboaia fiVies, Ju, Rovest [ GASE! D Prite Denixeat

. pounds. pet cubic fovty.and atemperature linsit of :

- to 26. pounds per cubie foot for othier-high tempesrs.

" insulation lighter in weight and thermmlly more '

/type developed by a manufacturer in September,

Artmed

RATIONS IV

felt and pipe covering in"naval work are ity low:
thermai conductivityy- light weight,: strengthi’and Tamu
refractoriness. s When -the:felt-and pipe covering .
were fisst déveloped; e were still building vessels
under’ the- Washington. Treaty 'of Limitatiops-in
Tomage, and everypound ssvedmasant that much
more_armor, guns.or- ammunition. for. a -given
displacement, to- say :nothing ‘of- mmore economic
operation for the weight involved :in. insulation.

- Amosite pipe: covering weighs about: 14 pounds
per cubic foot, with ‘& temperature Jimit of. 7S0°F.
as- compated 'to - magnesia: with -+ weight: o£16

002 F. High tempersture amosite:pipe covering ..., .
weighs about 18 pouinds per cubicicot as-compared: . ...

ature insulations:~ Because: of -thsslower.:con= 1"
duetivity amd ' ther higher -temperature limit’ off.: -
the-amosite type, less of it'need be-used in'a comw. - :
bination covering: than other types of insulations: .

The development of amosite felt started .@m -
1034. when a need existed to.secure a thermal

efficient than the materials (blocks and cement or
asbéstos blankets) which were-then being used
on destroyer turbines, The Navy approved the

1934. Originally - amosite was used only “for
turbine insulation; but it proved so satisfactory
that its field of application enlarged to inciude
insulation of valves, fittings, flanges, etc. From
the initial destroyer, it has been used on almost
all the destroyers built since that dme and on
all other combat vessels built since bejore the
War. . v | o

Pipe covering was & later development in late
1935 and carly 1936. Due to the manufactuning
problems involved, it took a longer time to evoive
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 dunng
World War II. '

Water-tepellent amosite felt was developed
during the early part of 1942, as a replacement
for hair felt in the insulation of culd water lines
to prevent sweating. Hair felt had the disad-



_;_'-':_ healthrisk than asbestosia. ., rad. 7 Asnnda.rdbandsawsuchunfoundmwood .
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vantage of being cambustible and as it was organic, is marked into measured sections md cut with - _ ¥
when it became wet it mouided or rotted and a rotary electric hand saw, The cut sections are
could barbor vermin, At this time fires on rolled up and either used meedm.ely or stacked -
board certain naval vessels convinced the Navy in the storeroom.
of the desirsbility of eliminating any combustible Usually one to three workers are employed at
material from an board ship. Eventually water- this operation. During the handling, unwrapping _-,;_
repellent amosite way made in stripe of 50 foot and unrolling of the asbestos,. considerable dust .'
lengths and of -suitable width to enclose the arises, but appears to settle readily. A very fine
circumierence of .the pipe and. enclosed in an  water spray should be used for.wetting down the .0
extremely light-weight muslia to. facilitate haod- material as a high velocity. spray stirs up dust, - ©
ling and reduce .the dust, whzd:. the water-re-  Once it is wetted the handling and cutting of the
pellent agent a.ccmtuated. e - material causes little visible dust. All of the . =
L Dzscn.n’nouv_:or.. Opnmoxx.vm,Wor.m{G m::en):l:d’ d“mﬂu? :io::.t down., the m:uhung
e e R Onchvazrdhuxnehbou:cuhzmtmm' ;
Asbeuons rsulu ‘from - bxathmg asbestos for the layout table, The eatire top of this tahle .
fibers. of: relatively long length, such-as 15 to 75 is covered with small.perforations through which -
microns. , It is not-caused by breathing chopped  the air.4s " exhausted. This. table is suficiently ..
- up -asbestos fibers of one .oz two: microns. (1) hrgyihatnomoneth&ntwo-thudaofthetop-u;
- Therefore we are-concemed with. the, presence in cwwveredmth material 2ud room air is thereby
“- air of.asbestos.fibers which can be-seen as such ted through. the -other third,. While no -*
undmlow powez of the -ordinary . microscope. - vglpqty oL, capacity, measurements. were made -
.-/The: clinical . picpire of. ashestosis can. eqﬁs- on. this system, data presented later in the repart 7.7
he complicated by.the presence.of diatomactous = indicate that this.control measure had.a. marked
"earth, a.form of amorphous- silica, which can. cﬁnarm reducing the.dust county .-
caue sihcnsxs and is. probably a more. serious 2. Bandsowcwting . ...

. Another dust.which may bepruent isamagnesia, wo:kmg shops is used to cut insulation: hlacks and :
Mgcwmchnm-veryaummmuzbhnt boards,, mnto desired stha.’n:.uopenmn:
- insulator and is harmtless... . & soxh e | oiem produces. Jarge amounts of tir-borne dust, most -

.+ Therefore our; analyses were. done: 10 indicate . of. which settles slowly, Nommally there is.caly
 how ‘much. fibrous: type of .asbestos dust. was ouworkcxon.thxsopcuunn atany one time, ... . -
presentmthcmbreathcd. bow much-silica was - .Ipasmuch ss this is a very dusty opa'aunn,
. present- (especially. as disfomaceouy earth), and  the band saw. should be enclosed in 2 zom by
how-mucb.ofthehaunlasmgudmtslﬁwmn nselfudshouldbeeqmppedthhadcqmteloal
- oxide.and crbonatess o s o SNl .t exhaust ventilation botk above and below the

Epccrm:nngmyhcdmdndmomen dniexznt saw table. . Because of tha mechanical diffculties
opu.-mnns uiollowa.. fee r e Teonia 0 wer- i locating this exhaust properly, some of the

SUTIETECR IR S dustwﬂlmpemzothemmdtheopemwrshould

Suivo v Joune therefore wear an-approved dust respirator.

3. Samag ond preparciion of boos and jockds ©1V.

. In. this operation jacket covers for vaives and .

1. Lcymt out and cuumg_
~. 2. Bond sow cuting
- 3. Sewing and pupammn of bom ami Jackd:
4 Cmml mng o

‘ ~_;.:;‘; L ... iil, pipe joints are fabricated. The work consises of 1. T
- w4i. ..o cutting asbestos cloth with shears, padding the . A There
» '_Jackzuvmhmsulaungmtunl,andsemn.gmth”-- .
e . e ) M2 ‘pipe ooV
Velem i .. - ... -wire: ar asbestos cord. .These: operations give wrapped
1. Iaymg au&cmd cxdlmg - e ... rise to only slight amounts of visible dust, and g4 foin:

- Rails of. the.insulaticg £e1x, ere unwrapped and exhaust ventiation and respirtory protection . “oF. asbess
unroiled on 2 large layout table or.on tho floor are neither required nor used. There is usually |
of the shop. This material, with the exception a large number of workers doing this operation -
of the type koown as water repellent amosite, is m one large room. mized ce
" then well wetted with a fine water spray.. [t 4. Cemens mixing - :

n_ ‘z J-( ‘,[3 oy
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* For protection and Yo give: & deat-appearance
the insulation: on ‘board ship is ususlly covered
with cement containing & high- percentage of
ashestos. fibers. In miring, the proper amount
of water is added: to the dry asbestos ¢cement’and
thoroughly agitated with & -hoe. Occasiomily
smell amounts-‘of. asbestos' cemuent- are tixed in
a pail with 8 trowel,. Cousiderable dust is‘ raised
when the asbestos. cement’ is dumped into the
mixing trough and:daring the early stages of
nixing, . Ordinarily -this process is.-done in- a
separate room and-only one operaior:is exposed.
The dustiness of this operation warrants the ase
of exhaust ventilation or respiratory protection
of both, although: neither is generally used.

Detrographic analyses- of - ashestos ¢cment in-- -
dicate that the amount of diatomaceous ear:h -

may be as high as 87percentby count. -
S, Molding

Molding is the pmoas  of bm'ldmg up the insula-
tion to fit odd shapes of boileswork and piping. A.

form is made to. the exact shape of the part to be

insulated. Block insulation isclaid oo, adjoining
sections glued :together, exposed surfaces sealed

with asbestos cernent and the whole mold covered

with asbestos: cloth.. When dry, .the molded

insuiation can be'lifted off the form and is ready

to be installed on board ship. This operation is

usually done in. the.shop pext. to the sewing

operation. Very little dust is produced from this.
operation and no special ventilation or respiratory
protection is required.

6 Grinding. .

Several shipyards redeim their scrap pieces of
prefabricated sections of insulation by grinding
up this material and using it in the asbestos
cement, all of which contributes considerable
dustiness, Normally this job is done at infre-
quent intervais and only one.dr two rsen are
exposed, but the operatiod should be isolated,
general roota exhaust supplied and an approved
respitator worn by the operator.

1. Instoilation of pipe covering on boord ship

There are & number of operations involved in
pipe covering on board ship. Insulation felt is
wrapped and pounded tightly around large pipes
and joints and fastened fumly in place with wire
or asbestos cord. Pipes and boilers are covered
with prefabricated sections, which necessitates
some hand sewing to fit the sections. Ready
mixed cement is applied to fill in spaces and give
3 smootker finish. Some msulauon is wrapped

; T
n’.'; : < 5 '
- :‘:‘.’ = ¥ "\
20y - % 1
::'35,, QYRS £ s .
AW ; ‘ﬁ"' - YN X
& o 2
ST
Jan. 1948) - LnTe

' PIPE COVERING OPERATIONS. - = "%

air changc perhour are requiced.. - -

1.

with glass-doth - or “asbestos: clotlr for' greater
strength. - The only operations-that produce much
dust are the wrapping and pousnding. of arnosite
and the sewing of sections. - - ¢ :

Nearly all of the compartments on board ahxp
are invoived in this: work; although most.ofit-is
concentrated in the -machmery spaces.” Usially
the greater number of pipe coverers work on board -
ship: and - relatively few men in- the -shop. The-
spacing of workers ranges from one or two men
doing a small job in a.living space to' as many.
as twenty-or thirty men working on-ten or more
jobs in-the engine roomr. .Temporary exhaust .
ventilation is seidom used on board ship for pipe

- covering and vcry few of thc worxm wear respir-

ators, - . -
Because  of Lhe vancd nature of pipe covering
operations in ship comparunents; general exhaust

_ventilation is to be preferred. If the compartment

is large, such as the main engine room, five air -
changes per hour- are needed. In small com-
partments, such as living spa.ca,_te.n to ﬁ.ftcen

1. Courosmox oF MATERIALS Usm

Accnxdmg to Navy- Spedfication the- mwngs
of ashestos insulating felt (amosite) shall contain
not less than 95 per cent asbestos ﬁbcr of the
following composition:

Silica (SiO) percent miBiMUM. .. v uevueisenen, .

47.5
Iron oxide (Fe,05) per cent maximum,........... 45.0
. “Magnesium oxide (MgO) per cent minimum. ..., 6.0

- Typical apalysis of the two types of asbestos
fibers in general use are tabuiated below:

. Chrysoiiis Amosste
Silica (Si09) . vevverccnn. .. 39.05%........ 50.24%
Magnesia (MgO}........... 40.07%....... . 3.96%,
Alamina (AhOs)... ..o ... 367 e,
Ferric oxide (FesO4)........ 7410 7.80%,
Ferrous oxide (FeO)........ . 32.007%,
Sodium oxide (N2¢0) . ...vovvnvviienianes 2.129,
Combined water (N,O)..... 14.48%........ 3.00%,

Therefore amosite alone will cot comply with
Navy Specifications because of tke iow magnesia
content and must be mixed with chrysotie
asbestos to equal or exceed the 4.0 Der cent muni.
mum vaiue for magnesia. Cn the other hand,
chrysotile cannot be used alove 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

proper proportions to satisfy the values set for

magnesis and silica. The amounts of these

materials used to form this mixture therefore

would be 6-43 per cent: chrysotile asbestos and
- 94=57 per cent amosite asbestes.. :

These two fibers differ mainly in their physical
characteristics. . Chrysotile is capable of being
readily separated into very fine fihers with a soft
silky {esl, whereas-amosite is harsher and requires
more manipulation.to fiberize it,. One authority
has stated that the. chrysotile has the finest in-

dividual fibers, and amosite-.the coarsest. Be-

e

and sewing were-done with & small amount o
space for storagc. Cross dmit ventiladon wu

provided by upen. windows on both sides of the i

room.

Work on board ship was not supplaed with

exhaust ventilation. .

No asbestos workers were found wearing res

pirators.
U.S. Nooy Yard B..

‘IherewemSOmenwoxhngm.thgshopa.nd :03 .
men on board ship. The shop-was divided inta

four main rooms:. Layout, Sewing, Cement, and
Stomge and Ba.nd AW mbmed. With the -

-
N ...,A.'.

=i’ .+ TABLE1l - : .4‘".- " f-’~.~ e

Stanaaxy or Marruiats Uszp ar Facx Yasn-ree Mont® . . -

[00d. 28, no. i

- - S .._.XA'_'I’Y‘AIDA' ' . MAVE TARD -_,"_'" mxu.n_g | oowrRact Taap ©
Amasite 77 7| 58,200 sq, ft. so,ooo;q;’::_ L 40,0005q.ft - | 6,325 sq. ft
Amosite (watenrepellent) | * < — 18,0008q. fr  f o =R 3,300 aq.
 Prefabricated sections - 600 ft | /1,2008q. 0t - | 1,750t ¢ o
~(wolded aad block) | 39,900 lincar ft. |- 115,000 linear ft. | 13,800 linear ft.

Asbestoscloth -~ | . 76,5008q.t,5- | 106,600sq. 1t | 34,700 sq.ft. -
Meumctwme_.. N - 1501);.4 _{;v — A
. Asbestos yarn | BT
Asbestosprper | =0 | ss0sf |0 4,000k 8
Asbestosboard . " | 2,700 lineae ft. | 6,000 8, f: Wt - —
Asbestos cement. e | 34,300, L [ 15,0001 < | 57,500 B 38,500 Lb.

e @ e tame i..e ol

cause of this dxﬂmce ;xe may suspect 2 decdded

decrease in the number of respirable fibers (beiow -

" 200 microns in length-and 5 microns in diameter)
whenever amosice 1.5 u.sed in prefennce to dn'ysotﬂe
: asbestos. »

III Prrz Covnmc. FAGI.XT!!S AT Isnxvmmu.
. .'«r_.;. . - SEIPYARDS © Y *

' U S chy Fard A. .

. There wete 84 men. workmg in t.hc shop and
467.m¢n on‘board: ship. The shop was divided
into -twa .rooms, cne oi which was primarily for
storage and occasional grinding and baand saw
cutting operations... The only mechanical exhaust
ventilation in the shop was provided for the grind-
ing, mixing and band saw cuttiog operations and
was inadequate. In the other room layout, cutting

oo of the Cetint Raom, the doom becwees’

these were pormally left open. .

.-The work in the Sewmg Room consisted mostly
of fabricating and sewing valve boots and jackety
A.llthgccmen:usedonboudshlpwumxed.n

the Cement Room. .There was no exhaust ves.

tilation for either the Sewing or Cement Room. *

The band saw was equipped with a fexible exhaust

tube-above the table and an exbaust around the -
blade below the saw table.

were found wearing respirators..

Coniract Vard C. _
. There were 51 men working in the shop and 123
on board ship. Layout, cutting and cemex

. The layout tabl ".
was equipped with exhaust ventilation as described. -
‘abave.

Jon. (346
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‘whring were done at one end of the shop, Dmt

- respinatons were occasiorally worn during these.

procedures, Attheothcrcndofthcshopthe
fabrimation of boots, jackets and molds were
armied out. A small amount of such fabrication - .
was done on board ship. -

Material was cut with a-band uw in i'se;;an‘ce e

" room and the operator wore sn spproved dust

rewpinator, The dust from this saw was exhausted
through 8 slot under the table which czught only -
A part of the dust given off above the table, ~
There was 0o exhaust ventilation in the ‘shap, .
other than for the band saw, and none for the -
pipe covering operations on board ship.  All floors,
walls and rxfters of the- shop. were cleaned at
frequent intervals. with an industrial vacuum .
deaner.. Most pipe covering on board ship was
tpplied in the evening during the second - shift.
Comtrad Yard D. o
There were 8 men in the shop and 160 men’
working on board ship. Pipe covering operations **
were done in two shops. In the main one, boots ~
wnd jackets for pipe valves and connections were
fsbrcated and surplus material stored. In the
wualler shop the operations consisted of layout )
td cutting of amosite, water repellent amosite .
There was no exhaust ventilation
& either shop por for the pipe covering operation
0 board ship.  All the'asbestos cement was mired
In s comparunent on board ship. The only worker
who wore an approved dust respirator was the
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‘bestos confent; ranging from 85 per ¢zt magnesis
(10-15%" asbestos)” to amosite (95%, asbestos).
When asbestos crments contzin large amounts
of diatomacecus earth there is 2 resultant silicosis
hazard as mdicated abover E

" In glnemi we feel that dust' counts: belaw §

million partices per cubic foot by Konimeter
indicate good dust control: - . - : .
Our figures in Table 2 were determined by the
Koniméter and nor with the impinger instrument.
We used the Konimeter because it is light, easily
portable and takey records which ‘can be kept
indefinitely. As is indicated .in: Table '3, the
dustiest operations are band saw cutting, cement
mixing, and instailation on board ship. . . ,.
=Y., V. Mool Fovomies | i
. The incidence of ashestosis among pipe coverers
as determined by ‘chest X-ray is given in Table -
4; The relation between years’of exposure and
per cent asbestoais i3 inciuded in Table §.
. Due to frequent turnover ‘of shipyard ‘workess
and the length of time required to X-ray a large
numnber of workers, the number Xrayed may not

.equal. the number of pipe coverers.. At Contract

Yard C X-rays were examined of men who had left

- the yard while at Navy Yard B & few pipe coverers

were not' Xerayed. At Navy Yard A-the 48
X-rayed out'of 55t were all.older men-working
in the shop. o T
 Some of these pipe coverers had had pre-shipyard

man who cut the two types of amosite. There ‘experience in the asbestos industry, but 'the tables

wus 00 band saw cutting of asbestos in this yards”

’
[V. AvaLvses or Skrrizp Doust axp Dust
. Couwrs ) il

There are no established figures for.permissible
o safe dustiness in pipe covering operations.
Dreecssen et al (2) in their stady of asbestosis in
the ashestos textile industry suggested § million
particies of total dust by impinger as a threshold
for that industry, We should like to point out
that the ashestos textile and asbestos pipe cover-
ing industries differ widely in their dust exposures.
la textle plants workers usually continue at
specific jobs with fairly constant dust exposures
lor some year, whereas the pips coverer may
rotate between shop and ship and from smau‘ to
arge ship compartments with a wide variation
in duat exposure, ' o

la contrast to the textile worker, the pipe
coverer’s materials dider markedly ia their as-

are based solely on shipyard exposure. At
Coatract Yard C, for cxample, the Asbestos. Shop
estimated that about one-third of . their pipe
coverers had worked with asbestos before comiag
to the yrrd, : :

The one case of advanced asbestosis at Contract

"Yard C had worked in the asbestos incustry for
. 23 years before coming to work in the yard. - At

Contract Yard D the two cases of moderate
asbestosis had worked 22 vears and 30 years at
pipe covering in their yard,

All of the N-ray dlms used in the above data
were first read by roentzenologists of the Medical
Department of the yard and ihea by cne of the
authon (W. E. F). Dr. W. C. Dreessen, U. S.
P. H. 3., was kicd enough !0 ezamine the taree
positive plates and he gresd on the diagnosis.

Since only three workers aut of the 1074 X-maved
had asbestosis, and each of ine three tad been
a pip¢ coverer for more than 20 vears, it would

Yoty
oy



TABLE 3 - Jaa. 1944)

ANALYSES oF SETTIED DUST AND AIR SAMPLES . _

o [ ]

teln | mmiER i

E§ g? i L < g :
r1om EH B&ls %g - 3 Tots dust ASSZSTOL DUTT

gf25d |5/ 500a2 | P o

L FR R - i

S8 13| 1| 52 (5218 5 [Ba maeeor fhved mammar laved T

R léag 5;2360529‘; counts age | . counts tm

Layout and cutting ] - -

_Navy Yard A....... evens 9s | 16| 6 1216 |24 26{ 10} 2} 3.5 8.7 6.10 21-0.50/0.35(5.7- 6.0
.Navy YardB......ovontns 93 | 100 8 12l oo | 40} 281 12| 7| 1.6~ 6.5 4.210. 01-0.54:0.2310.6~ 7.9
" Contract Yard C..........| 95 | 30| 5| 10} er | 26| 14} 15| 4 }17.2~ 25.2{20.5l1.13-4.3012.186.6-19.5
CunzrutYa.rdD....;....'. o5 [ 261 ol 8| o | 29| 21] 10{ 5 | 6.5~ 16.5/10.910.09-1,16/0.6311.4~ 8.7 -

Cutting with band saw
Navy Yard Aoooousai] 700 < 1o b | 2 111.0-19:2]15.110. 10-0.140.12i0.7- 0.9
Navy YardB....... cerene| 98] 9] 7t 8w | 48] 16] 12! 2 |37.4- 46.6139.52.8- 3.2/13.0 16.5= 8.7
Contract Yard C..oovon v l9s| ol 63t 2| tr | 10 -4 12/.3°|18.2-100+4:{73+| .9-12.8 6.19/4.3-12.8

Moldmgopcudom oo - J o .
Contract Yard Coe.o.nnvve| 98 | 8l66| 3j& | 761 00]- | | _

" Contract Yard D:iuo.er...| 95 4 9} 7| tr | 48} 10| 12 )
Sewiog & prep. of boots & e
)mu-- L . <t : ---"_ . .
. “NsvaudA......:;-...;.‘ b ’ S R ‘3. 5- 6. 11°4.6| .01~ .06/0.03:0.3 =£.0
“ - Navy Yed B'(Sewingas- | -t F ] B A £ : e
o4 - bestos cloth): - - -t o[ 98 11280y 9t [ 421221 16] 3 33— a.cu 6.810.0- 9.410.1 0. -6.4
.. (Stuffing with amosite)...| 98 88l 18] ot 38 20-1.1 1120 2.110. . 0.3 0.
- i Contract Yard Cueuenn - .| 95 | 26|, 64-11| 3 |- 28] 12[:14i 2 106-12.311.41 A8 79] .6213.7 =7.4
i ContractiYerd Duyove.no| 98710 6] 6f 8] &z | 38 28) 14 s 13,9~ 109 6.010. - .08 .a3i0, 0.5
. Stareroom .~ o, b
. "Contract Yard D..........{ 95 { 15 8 7w |26 32 12
- .

Cement mixing " : ) - : Lo

S Navy Yard Alseoccn T FEECR el L 6 Sude 3043140, 0.520.2 0. - 0.1 Rypazoss

“'Navy Yard B..o.loienens A AT S I T ¢ T2 167, ~1004H{84H11.6 =1.7 1.7 {l.d= 2.5 e

“Contract Yard Cocvvvvtenc| o0 o ) - 2 {33.8- 48.7)31.3)1.6 —.7 [3.1 [4.7-10.0 .
Contract Yard D (on board | - . SN & L | ‘

FRESIPUTT) JE RN RppRRpts I T s .| .15 |19.6- 40.032. 0. - .ozt 010, - .01

Grinding scrap materials bF : N ' l

_ Navy Yard Auvoneeesseoo-[ 88| 8 20{ 16) 1 | 10) 33) 12,15 | 9.4-100+{50+0. -1.6 | .4TiC. 2.6 '

. | - : Navy Yeard

Genenlroom i ) \ ||
Navy Yard A....... veries | {49 | 0.2- 24.6i10.010; -1.4 0.081 .02-0.3
Navy YardB..\ueneoinne. - 211.6~ 3.3 2.40. - .01 .0ti0. 0.6 . .

* Contract Yard C...o0ve e 4 | 0.0~ 21.6124.20, 34_1 | .8 3.8 -7.9 Navy Yard
Contract Tard Dotolien o 5 {3.9-10.9] 6.00. - .osi .020. ~0.§

Aboard shin .- - v : . i l . I l ¢
Navy Yard Aceveonnenronel o | lsoles. -250. 142 0. -0.170.020. g Comtmer ¥
Navy Yard Bo.oooceneonen . ) 15 '84.4-192.01128 '{.36-5.21:2.8 1.1 =3.1

_ Contract Yard C..vvvnvee 15 25.3 89,0149.210.23-2.3811.100.3 6.3
. Contract Yerd Dovevennnt , | \30-”11100 -0.210.030. ~t.0

> Contract Y.

* Note: MPPCFE = uAhon puncln of dusc per cubic foot oi air,
14 ——
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9.4
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-0.52!0.2 0..- 0.7 3
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~4.713.1 4.7-10.0 .5 ¢
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- .02l .o1fo. - .001»_';‘2-3
L6 1 LaT0. -2.6°F
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41771 PIPR COVERING OPERATIONS™ *

o _ TABLE-J‘..“"" - . - v v
. Couraxmon op DUstiNass oF VARIOUS OPERATIONS IN EACK. SEIPYARD: - il -+

~

O VR

NAVY YARD A - KATT TARD B “w’mcl 'ooir.z_nar:rmn:
QFXRATION - . -
Total dust | ALDEI08 | Torgy gusy | ASDERN:ITara daxt} Asbesior Toul tat] 4455
, upecr |- uercr .. = A L MPPCP ..
Layout and cutting, .2 civee..o - 6.1 | 0.35 4.2 {.0:23 {-20.5 | 2,18 |.-10.9 | 0.63
Band sew cuthing.......ovene. 5.1 | 02| 339.5 | 3.0 | 730 .69 {. = . .
Sewing and fabrication. ........| . 4.8 | 0.03 4.8.|.0.1..{ 114 | 0.62.] 6.0 1 0.03 .
Cement Mixing....coveseersy.s| 31,0 (. 0.2 84.0 [ 177 | 4.3 | 3.1 |32.0.] 001
Grioding. . ....ve.tenenenenn..| SO0 | 047 A R
Genenl room. ... gl e 10.0 | 0.08 2.4 } o.01 | 142777037 177607 0.02
Shop average. .. Suilveen.il] 300 | 0,25 | 26,91 1.0 f 320} 2.6° .60} 0.23 -
Skip average....... o0 00| 1420} 0.02 | 128.0 . 2:8° |92 VIl [in0v{ 0L03

.TABLE 4 L
Inenee op Asmestosts Amone Prex Cavezres .

™ . - mot CASXS
mm . . "O:mm )"f:;.n otm‘ll'ﬂl)ﬂl .
was | AT | Mot | Mod- | Ad.
.  { mal | erete ivwed'
Navy Yard A. ... &5t 48 0 0 .'0_.
Navy Yard B...... S 750 | 662 ol o 0
Contract Yard C....| 174 | 196 o 0 1
Cootract Yard D 168 | 163 g ! 2 0
Totals........... 1683 1074 | 0 | 2| 1
/ rd
¢ TABLE 5 /

- /
Retamionsare BrrwreN LencTE oF Exrosuxe AND
INCIDENCE OY ASBESTOSTS .~

Y EARS IN POV COVERING
. INDUITAY
SKIPYARD . el

- | 28 s-m} 10

ST -2 | ‘ phis

' | t—

Erposed. ... ... 26 |13 |8 |3

Navy Yard A {Affected....... 0 |0 i1010
Percentage....| 0%} 0% 0% 0%
JExposed....,..22$ 435 67 22

Yavy Yard B {Afiected..... .. ol oioijo
| Percentage. .. | 0%! 0%! 0%| 0%
(Exposed....| 0 |10s 45 17
Contract Yard C { Affected..... 0 1 0 10 }1
!\Pcm'.nmg!--l 0%%: 0%! 0%|| 6%

(Exposed...| 26 118 |5 9

Contract Yard D { Afected..... 0 0 10 {2
\Percentage.| 0%)| 05| 0%,22%

* Note: MPPCF - Million particles of dust per cubic foot of air. - . ., . : .« . o R
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appear that asbestos pipe covering of naval vessels
is a relatively safe occupaticn.. However, it must
be remembered that these men rotated among the -
verious operations of pipe.covering and. were pot
continually .exposed to high. concentrations.. of
asbestos dust as found.in band saw cutting and
ccment mining. The. suggestions made relative -
to exhaust ventilation and respiratory protection
are thercfore of value in maintaining this low
inddence of asbestosis. .7 -

A

"+ Discosston - - - -

The extremely low incdence of asbestosis
found, 029 per cent, ar 3 cases out of 1074 pipe
coverers, stands in marked contrast to the high
dust conerntration found in. several of the pipe
covering operations. As showm in Table 3, the
total dust concentration for band saw cutting
ranged from 13.{ to 73.0 million particles 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 a necessity for spedalizadon.. In
general. pipe coverers are capable of doing ail of
the operations described above, and the worker
may be changed {rom one operation to another or
to different jobs in the same type of operation
without loss of edicency and acoording to the
demands of ship constructiva. It is therefore
apparent that a pipe coverer’s environment may
change every few days or few weeks at the rmost
with a constant ductuation in the dust conceatra-
tion which he breathes. Thereiore, the Ogures
given in Table 3 for shop average and ship average
cannot give 3 composite picture of the ashestos
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dust that & worker may breathe over a period of
s picture, daily dust counts at each spedfic job
with the time spent on each job would have to.
be com‘pil:d separately for each worker. In this
respect, ashestos pipe covering differs marckedly
concentrations for an operation do not fluctuate

widely and where 2 worker will usun.lly rema.m at
a spedific job- for some years. . -

of asbestasis is that in band saw cutting, grinding,
andczmcnxmmngonlyo.neortwomenmmr
volved and the wark is useally done at infrequent
mtervslssuchasseveral times a week.
' Finally, pipe coverers also- apply glass wool,
rockwool.mgnmn and. other types of aon-

" amount of expesure. to-asbestos ‘dust. It seemy”
‘Iikely-to-us that if-the pipe- coverers: studxedhid

. where-the amount of asbestos dust in the dir was
; commcnﬂy Ingh the- mmdmce of a.sbatom

e b

.. af
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__.(I)Lmzi. A. I..Sn.hms a.nd uhatom. Oxford

;4 - University Press, New Yock, New York,. 1938
@y Drzxserw, W, C. et ali; A study of asbestosia
: ""m the - asbestos texsile ‘industry. Bull. Na..
,241, Public ‘Health S«hcc, U S Trmu.ry
Dq:nrtmcnt, 1938.
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years. [t is further apparent that to obtain such .

in each ship compartment and in the shop together
from the asbestos textile industry where dust '

- A further facwr mmmmnmg 2 low incidence -

‘asbestos: insulation, all of which’ decreases the /of shipyard pipe covenng work, thxs low i mcmenee vy

", worked steadily*at any of the above operptions”

:., " © New York, New York.
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among these workers would have been coasiderably - "\
greater. [n.view of the vaned character of the .0 /-
environmental dust exposure in the pipe covering i, - .
industry on naval vessels,itis mamfuzly impossible - ",
to set a threshold. A s
) VI. CoNcLusIoNs
1. The chamcter of asbestos. pipe- covering 7+ . .
industry on board paval vessels is such that -
conclusions drawn from other asbestos industries - e
_such as textiles, cannot be applied.” T
C 2 fl’hsopcrxn.ons of band saw cutting, gtinding,
cement miring, and installation on board ship -
-should be equipped: with exhaust ventilation to -
keep the tota),dust concentration low..
3. Thg. -incidence- of asbestosis among pipe-." p;:l.u:
coverers in the shipyards studied was low, 0.29 per * ' Same,
cent or 3 cases out of 1074. In view of the pature -7

"or e
is not.surprising, . o :mcnts

4Smccachofthc3mo£ubatmhxd "thﬁ"t
worked at asbestos. pipe covering in shipywrds for. -
more than 20 years, it may be concluded that such
pxpe mvenng.u not a dnngexous occupsmn. :

(s) Fm. ] C: smpum aireraft oi the Umed'
States Fleet. 2nd War Edition, 1944 Pub- -
lished by Ships and Aircraft, 1265 Broedway,




