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UNITED STATES MARITIME COMMISSION
RecIONAL CONSTRUCTION OFFICE W
East CoAsT
JEFECHION BUILDING, 1018 CHESTNUT STREXT
PHILADELPHIA 7, PA.

I

21 Beptember 1945

Framt Dr. Fhilip Drinker
Chief Heslth Consultant
U, S, Maritims Comulasion

Tos Bursan of Ehips
Att: Adniral Kills
Referense (a) Letter from BuShips to Bu M & 8 24 February 1945

Soction 768, Pa-4(768-G), Bubject Industrial Health
and Safety = Burvey conoerning Asbestosis

Enclosure (A) 2 ooples of & Health Survey of Pipe Covering Operations
in Constructing Faval Vessels .

1. Enslosure (A) comtains the results of the study

© authorized by the Buresu of Ships in Referemce () and fs forwarded

for your oonsideration. 4As you will note fram the data and oonclusions,
only 3 men out of 1074 showed sny lung changes. All three had worked
over twenty years at the trade., In our opinion this work as found in
our Navy yards is most uplikely to csmuse 111 health and we believe it
would be well to publisk a reviasion of this report in en sppropriste
medical journel. R

2e We suggest, thersfore, that you authorise us to rewrite
the report with names and identity of shipysrds deleted if you wish, re-
submit it to you and to the Bureau of Medicino and Surgery for epproval
and then publish it appropriately.

3. We suggest also that copy of the oconclusions, page 26,

 of the preseht report bs given to your omn division of insurance and the
{psurance division of the Maritime Comxission. Both are copcernsd with

possible damage suits from workers {n shipyards.

9240389-A

cc: _Capt. Burton, Buresu of Medicine and Surgery
Mr. Tracy, Meritime Commission C o
P - o
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A HTALTH SURVEY OF PIPE COVIRING OPERATIONS IN CONSTRUSIING WAVAL VESSILS -

&
v

by
Prilip Dripker, Chief Hn‘.t; Consultant, U, §, Maritime Corzlission
Malter E. Fledschor, Lt. Comdr. M2, USSR, Asst. Chiel Health Consultant
. Frederdck J. VAles, Jr. Lisut. H(S) USKT, Heolth Coemsultant
Robert L. Gade, Lieut. H{S) DSMR, Health Consultant

An industrial health hspccﬂon of ap importamt Navy Contract Yard, the
Brth I.rc; Werks m-:r Dath, ¥alne izdicated that dustiness from miscellansous
pipe covering opsrations was ounsiderable and & fem of the eployess had what
sepnoared to be asbestoals, This i3 & welleknomn dndustrial disease caused by
enly ons thing—prolenged brasthing of ssbestos dust. The clinical manifests-
tions are shortness of bresth and ap unusual chest picture by x-ray. Io industry
the disessa i often disadbling, but it &» ;ueh less frequent than allicosis, with
which 4t wery properly 4s classed,

It was oot Lelt that axperience in a sinzlo yard wes enough to Justify any
gezeral statexsnts on working senditioms i eth.r. yards, and certalnly was zo
cause for alarm, but the results warranted cheok-ups elsewhere. Accordizgly,
st ’tho dirsction of the Buresu of Ships (2) arrangenonta were mads to exaxice
by chert x-ray the pipe coverers in two Nary Yards, Boston and Brocklyn, and
two consract yards, Bethlehexm Fore River and New York Snipbuilding Corporatisu,
Porﬁnien i) cbt';ined to uso duat exposurs data Lron the U, B Navy Yard, Porte-
so\;th, X. B, Exa=instions were meds of the wmoridng conditicns 4nsluding dust cowts
of the alr brenthed and mizroscopio and shezical analysis of the duat Ltself,

- Wo would point out t-hnt this proosdure {s the eiutomuy ozo 4n maklizgp suzh

surveys of ocoupstional dleesses~—medion) exnminstion of the workers and a study

.

of ths pature and comoantration of the contaminants in the alr bresthsd, Thin

report 4a o dlgest of our fipdings.
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History of Amonite

Axcsite, s magnesium hea"'luluto of wariable corposition, 1n the generit
pase {oOF n: asbestos £ibre mined in Rhedesin, Bouth Afriea.

The obricus ressess for the wide uss of anosite felt and plpe sovering
{2 pavsl work are its low thermel eoncuotivity, 1ight welght, streapth and
refraceorineas, Rbon‘ the felt and pipe voveringwere first developed, we
wers ti11 bullding veveals under the Washington Treaty of Lixitatiocss in
Concags, And every pound savad meazt that mush more arsor, guot or axu=ition
for a given dizplacemsat, to 88y pothizg of mers sconczie operation for the
welght {nvolved {n Snsulation, Aacsite pipe sovering weighe sbout 14 pounds
per sudble foot, with o tecperaturs Uxzit of 780°, & oocpsred to mageesin
vi‘;h a weight of 16 pousds per subls foot, ﬂth s tazperature =it of B00°,
m;h t:\pnnturo sxosits pipe covering wolght uhnut 18 pounds per oudle foot
as ooczared €0 26 pounds per guble foot for gther high temperaturs izsulsticos.
Becawe of the lower sopductivity and the higher taspersturs Jizit of the

amorits type, 1sar of 4t naed be wied in » oc=bination covering than ether

types of insulstions,

The development of amosite felt started in 1934 when & nesd axizted to
sscre & thermal izauletion lighter &n weight and thercally more effisiext
tien te zaterlals (blesks and eement or asbestos dlackets) which wero then
beicg uisd om destroysr turbiass, "'hu ¥uvy approved the type develeped by

a mazwfacturer in Beptecher 1934, origioally azosite wus used only for turtize

/7:
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{ssulation, but 1t proved so eatisfactory that 1ty fleld of application
eslarged o dnclude fmsulatich of valves, fittingy, flanges, #to. Frem
the Ln&‘t}nl destroysr, it has besa \uu} o2 almost nll the destroyers bullt
sinee that time and on all other oexbat vesasls Dullt sinze before the Wur.
ﬁp. voverizg wis & later development {n lats 1935 and early 1936,
Due to the zasufacturing problexs fuvolved, 4% took a longer tizs %o evolve

4zto » satisfactory shaps, and fts £irst use on maval vessals was 42 1937,

‘Sipze that tims i4s use hes spresd markedly and 4¢ wug used on the great

majority of naval sembat vesssls _!;u.ut during the War,

Watererepellent ancsite o1t wxs developed during the early part of
1942, as & replacszsat :or Bair folt iz the insulation of oplé water lnes
to pravent swesting. 8&1:- folt had the diudnnu;o of being sombustidle
and as 3t was orgasie, when it b.o_ouu wot it moulded or rotted and osudd
harder nr.-.in: At this tins fires on board ccrtti.n paral vessels coavinged
She Favy of the desirability ef eli: loting asy eoibuitible miterinl frm
on board ship. Evectually s typs was developed in strips of 80 foot lengths
acd of .cuittbh width to encless the eirsi=Cersnce of the type and enclored
{n an sxtresely ight-welght muslin ¢o provide bazdling adility and raduce the

dust, wilch the water-repsllent -in:‘. nade moTe pr:ﬁimat than &2 other axosite

progusts,
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" 1. Dossription of Oporntions snd Werkiar Bavirommont

Asbestonls results frm?n;th!n; asdostos £ibers of pelatively Joog lengih,
suzh 63 15 ¢0 78 microns. It 19 mot orused by bDresthing ohoppsd up ssberten fiders
of one or two microns o8 has besn vary .elurly dezczstrated by Dre L. U. Cardaer (3)
of the Serazac laberstories. Therefore we are concerned with tho presesce iz uir of
ubuﬁlfihﬂ whiok can be uu: a8 such under low power of the ordinary micresespae,

But the olinteil pisture oé'.u:uy be ocmplicated Ly the presencs of :uv..nm-
:to.’.u' earth, a fors of arorphous 'iuuu, which ean eause niliconia and iz prodadly.
B moTe .nriaul heslth risk than ‘Ilbtltﬂl.‘

_ Ansther dust which =ay ba pit‘ount 4a magnesis, Mg0, which {2 in very oge=sz
use as & hest dnsulator. and 4 h::l-mhu. .

Tharsfors our analyses, S.Sfinn 1v, l;o-'doau to ipdicate how much fidrows type

of ;sbu_tos dust 42 pressat in the alr bresthsd, how much silisa ¢ presest (es-

pecinlly as Alatomacsous sarth), ;.ad how much of the harzless izgrediects 1ike droz

n:dél and carbonates. )
‘There are frequent referonces in this report to tho use of "approved respira-
tors.” | The spproval is given by. the U, 8, Bureau of Lige for industrial dust
rezpirators which sre intended tt; be worn under just such econditions ss thore we
dezict to protect the wearer against fnhalipg harmful quantities of dusts such s
ubg:‘.c-a: and 341ice, Respirators are pever popular with workmea because if they
are offective £h0y always offer o slight resistance to breathinge Put they de
prevent dust inhalstion and thsy can be and sctually ere used in praventiag dust

{ahalation &n meny plants todays Hoth Kavy mnd Marditinme Commisalon hive gprroved

the use of dust respiraters for special Jobs in shipyards,




Pipe covering may be divided into seven dtfferect cpsraticor as followsy

[
L]

Laying out and cutting
Band sow suttinn

R

Sowing and prenarotion of baol. and Jackets

Coment mixiny :
Molding -,

Qrizding
Installation oo board sehdp

ol de g e ]

1. Lavize sut snd euttimg"'

Rolls of msdaates 1nluhtug Lelt are unwnp;ed and urrslled on & large

hym table or om the Lleor of the lhop. This material, with the exception

of th! type knowa s water ﬂpolhnt uouh. 43 then wall wetted with a w\tlr

*___.MMWMMJWMMM‘—W tary
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.Ioctr:ic hand sew. The eut seztions are rolled up and either used or stacksd
in t.ho atorerceom, ‘ .

Usually one to three workers sre s=ployed st this pperation, Durizg the
hlr.du.:;; wrrapnaiag and unrolling ef the asbeston, considerable dust arices
but sppears to settle readlly. & very fins water spray should be used for
wetting dovn the materinl as & hi;h velocity spray will atir up dust. Oas
wottad the handlizg, and sutting af the material gives rise to 2ittle visille
dast. ALl of the yrrds wet dx;nm the aabeatos sn described sboves

The Brooklyn Kavy Tard has an slsborats azheust aystan for the Jayout
table. The entirs top of this tabls i coversd with =il perforsticns through
whioh the adr {» exhautted. This ?.lhl.l. 12 sufliclently largs that no more thas

two-thirds of the top is ever coversd with waterisl and room adr Ls therety

4—ne gy ~ <A e e vy M v M s e, e
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exhibuntod Lhroupgh thu oliher Whird, SMiile no veleouily or espncity moaturemsnty
vers made on this system, data presented lotor in the report indicote that

ehiz oontrel messure had a marked effect in reduclrg the dust poust,

-

2. Band raw gutting

A stapiard band saw such az is rcun‘d 4o woodworking shops 4s uted to sut
ssbestos insulation blocks and bosrdas iate desired shapes, This cperatien glvet
rise to Inrge unou'.?t.n of alr-borne dust, mest of which settles slewly. Normelly
thers it only one werker oa this operatica st any ene time. )

Irssnuzh as this 43 2 very dusty opsration, the band sew should be enclosed

in s roes by tsell and should ba oguipped with adegusts local sxhaust vertils-

“tion both sbove end belew the ssv table., Bescxuse of the mschanical &ifficulting

in locating this szhoust properly, some of the dust will sscspe Lz%o the air oad

the operator sheuld therefors wear an lppro-v“od dust respirators

3. 's-u(ng and ;r-nnrltinuf bontg end 3!!:1(.9..

I

In this a-;unt!on Jacket covers for valves and pipe joiats sre fadricated,
The work consisty of eutting nbut‘ox ¢loth with l);‘lrl, pordding the Jaokets wit
ancsite or other insulating mtcrhl. and swwing with wire or ssbestos oerd.
Thess operations give rize to only"slil-,ht i xats or.vlliblo dust and exhoust
veutilation and resniratory protecticn are nelther reguired por used. There {3
usuelly & irrge pumber of workers doing this operation in one large room.

4. Cement nixing A

:}‘or gretection and to give & nent appesreace the iosuletieon ep board ship
is usunlly cour.od with ranent containing & high percentage of asbestos Liders,
In'nixir.c, tho pruptr amount of vut.er L3 added to the dry nzbsstos oment mnd

thoroushly aritated with » hoo. Oconsionally small amousts of asbestos oment

nre mized n m pail with a trowel. Considarable dust Ls ralssd whed the asbestos
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M ornt 1 dunpod 4nto the mizing $rouch and during the sarly atages of mixdngi "N

Ord&nrrily this process is done 4z & Ssparate room and panly one cpereior s
sxporcd. The dustimess of this operation warrants the use of exhaust vantile.
ion or respiratory protectisn or both, slthough nmh'.r {3 gootrally used,

Petrographic analyses of esbestos ?lmont dndicata that the amount of
d{stomacagus earth msy be ss high se 874 by teumt,

Nolding 4s the process ef bullding up asbestes dnsulatica to £it odd shapes
of Lail;rwark and piping. A roru 1s made to the exact shaps of the mazhinery
to be in:ulntcd‘ Bleck iasulaticn is lald on, adjoining sentisns pglued together,
|x?osod surfeces scaled with asbsstos osment and the whols meold covered with
unbastol cloth, Whea dry, the mo1dod fnFulation can be 13fted off the for=
and is rlldy to be installed 02 bourd lhip. Thil eporutlun $1 usually dope

in thq :hop_nuxt to the saewing opurttlem. Yory 1tttle Qust {2 produced Iron

c(

thio‘épirntScn tr.d no special ye?;ttIttUn‘ur-rv1pfrttvry—proeoe%%ea—%c—epqu4+oér—-—____.
.0 Srindiar | 'f{ ' ' .

Eaveral shipyards reclainm ;ggir scrap pieces of prefabricsted asctions
ef \lbe:‘c. insul iion by rrindi;@ up this material and using it 4n tho asbestes
cwn-t. 21l of which oontr&buton eoalidornblo dustizness. Normally this Job
Lofd:zg at irfrequent 1ntcrvnll.!nd only ons or 4w mer AT sxposed, but the
epirnt;on shauld be 1s0lsted, ;;;prul room exhaust supplied and aprroved dust
r-iéi%ainr worn by the uy'r;tor,'; -

7. Instelletion of >ipe coverive on board ship

#i..re ars & nuber of operations tnvelved in pipe sovering oo board ship.
=oaite folt i3 wrapped wnd pounded tightly arouzd large pipes snd joints axd

fastensd firmly 4n place with wire or asbettes oords Pipes and bollers are

- T o
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oevo.rcd with prefabricated uctin;\s; wlich 2ecensitates soms hand aawing <o
fit ‘:thu sections. Ready uin‘: u;tnt 1» applied to £411 {5 speces and give
o smanther finish. G&oms 1psuint£€é is wreppod with glass cloth or asusates
cloth for ;reater strensth. The anly np'o‘::nti':m that produce much duet are
the wrapaing sad pronding of muléi}n snd the sawiag ef sections,

Kenrly all of the emurtmn;‘i on Sonrd ship ars involved in this worl,
although heat of it l» concntnt;jt‘{ in the auchinery spaces, Usually the
groster nurber of plps coversrs wérk oo board ship and nh.thdy fow mon
4n the shep. The spreing of -nrk:;l ranges from oos or two men doing s small
Job &n » Uring space to sr meny ;.a twenty or thirty mss working on tez or

mere Jobs {n the engine rocm. Tujnponry exhaust ventilation 4 aeldz= used

on board ship for pips covering .u:ld vary few of the workers wear respirrtort.

N

PPN T T L L S - ___,,‘:,::‘;}_ .

Becauae ol the varied naturs oI pipe COVETLRE SperEtiIr {1 iy von=

partmonts, rennral axhaust ventilation {a to b praferrod, 3 the sompartment
i3 largs, such ms tns main engine rpom, five air chaiges per hour are nsededs
Iz smel) compartnents, such a3 living spaces, ten to fiftenn sir chanpes per

hour are required.

— e it e m 1 e L r————— e e
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1. Mater{sls Usog

A goo T
A tromondsus amwnt of nsbostss dnsulution 45 used on medorn nesel
ships. To rive a peneral ides af the ntrcase 43 asbestos pipe covering
cperaticns on major nrval shisc in reeont yonrs, Table I was complled. Zhe
table starts vith 1532 siace high pcrcen'n;o asbestor insulation eaxe into

use ot that time. The table covers only new sonstruction although sevaral

.yerds did eozsiderable repalr work which tncludad pipe covering, Since the

datey given io the table are those of somtissioning, the pine coverlsy work
proceded thess dates by one or two years. The listipgs for 1943 and 1944

are probably not cozplete and soms of the lstizgs for these ysars mers 0s-
imated fron the datw o;‘ leunchizg. The i;i;il—.ntion in this tadle wan'taken

from *The Shizs and Alrcraft cf the U. S, Flest” by James C. Fehsy. (s)

1n Tablo 2 is zivan a summary of ths wnounts of nadestos insulsation

zaterials used $n sach of the skipyords during an sverage wonth,
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a TADLE 3
el Y
yoAR BOSTON [ oRooxan PORTSMouUTn FEW YORX BETHLTHTY
Y YARD KAVY YARD NAVY YARD SEIPBUILDING FORE RIVIR
~ ({532 ) 1 Subnargne 1 Cruiser ¥
1933 1 Cruiser R
1934 1 Crulser K b B H 1 Destroyer
1938 2 Destroyers | 2 Destroyers} 2 "
1938 z 0 . 3 Dastroyers 1 Crulser §
’ 4 Dostroyers .
1937 2 " lcruiser L] & " b B 1 Crudssr 3
2 Destroyers
1532 U 1" S Crutsors L
1833 I o
- 3380 & Destreyers 2 " d Carrier
- . - . 2 Destroyers
1541 2 " 1 B:ttlednipl 3 "
1542 & . " s " 3 Battlearip 1 Bettlaaddp
: 4 Crulsers L 2 Crulsers L
( : . 8 Destroysrs
_ .
—
1593 5 " 1 > " U Crrrivrs L 3 Carriers
25 Destroyer ‘ 1 Cruiser L ¢ Cruisers §
Escarta d Crulaer !
12 Dostroyer
Escorts
1544 § Daztrcyers |1 *° 3 " 1 Carrder L 1 Carrior
) 2 Crrriars ' ? Cruisers X l1Criser B
2 Craleeri L
B dorctes Hesvy " L desotes Lirht
. -
—— T -~ Mmoo mr e e tas e o i - —————

o = —————— e b 0



TABLE 2. SUIEIARY OF JUTERIALS USED AT EACH YARD PER MONWTU
Hew York Ship Fors River Brooklyn Partsnouth Boaton
Azosite 40,000 s3q. ft. 6,325 sq. Ct. 50,000 sq. ft. 2,000 aq. ft. 58,200 sq. fe.
Amosit
(> srerepellent) - 3,300 sq. [t. 15,000 sq. It. - - ,
Prelsbriceted Sectiona 1,750 aq. fte 1,200 sq. ft. 600 3q. ft.

{(molded end block) 18,800 }inear ft. ] 15,700 linear ft. 115,000 linear £t 260 3q. [t. 33,3500 Lnawr fx.
A3dbestos clath 34,700 aq. ft, 40,000 aq. ft. 106,600 aq. ft. - 16,500 aq. It
Latallic ﬁtns b
- - 50 - - -
Askwstas Yern 1 b
Aatestoa paper 4,000 3q. ft. 5,500 sq. (t. 5,500 sq. rt. - -
Asestos board 150 5q. ft. - 6,000 sq. ft. - 2,760 licesr ft
(- 4
Asbe3tog coment $7,500 1b. 38,500 1b. 15,000 1b. 120 1b. 34,400 1n.,
\_ S/ L



y. Ceepopition of ¥ntorisls Ussa

> Acesrding to Navy Spr:ll‘iutihn %2 F 3, the rovinge of sibestos

{nsulsting felt (amonite) ghrll contsia net 1oz then 9574 rabeates fibre of

ths folleming eompnsitiont .

s11don (8107) peresnt linimm...........('l.s

Iren oxide (Fe30;) peroest axlEne oo e 00450 -

Magoosiun oxlde (Mg0) percent pinimum.,ee8e0

1‘;1-.1“«1 anslysis of the two tyDes of asbeates fibrea io genoTal use are

- ﬁbulqtad belows
Chrveatile Amorite

Sille_l (Sioz)u....u.-.....--..39--05% ..'-......50.247.

“;ﬂ.lll (\!;9)-......----...--..40.075: .a-u-ag-ooScDS%

k\, ' Aluzine (Alzbﬂ..-....-..u-n-..!‘.ﬁ'l": sasssevacsenses
{ F.rﬂt oxide (Flzos).-.u......) .-;.....-.7.80_1

[ AR G '

- Terrous oxide (no).....,......; vresesees 32,000

u......u.u:.lz,:

Sodiun exide (!hzO)...... LesantaReee

Co:\biﬂed wrte? (7120).-.-.....;..14.43:.' .....-..-.3-00,:

qrerefore anoiita alese will not camply with ¥avy Specifiostions becevss

.

of the lom magnesis content and must be mixed vith ehrysotile nsbegtos to

equsl or encesd the 6,07 minizuen walue ror magnosia. On the sther hand,
chrysntile garrot be ussd alone because of 4ta silice contant which 4% Lele™
the zizimm 47,57 speciffed by the Navy. The two typet of arbestos fikres
gust be mixed topether ip the proper proportions to sstisly the aalues st

.12 -
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for magoesin and siliea. Tis mmounts of thoss matoriuls used ¢35 form this
pixturo therefors would he 6 = 437 chry'ntila asboatoa and 4 ~ 57X amaslte
asbestos.

Theae two fidres differ malaly 4n thelr physleal claracteristiss,
cnﬁmn. i3 oapadle of being resdily seosrated {nto wery fins fibres with
a soft silky fesd, wherons amosits {8 harahar and requires more manipulation
to fiberdzo it. One authority hes stated that the shrysotile has the finest
$adividual fidres, and |.".-:ust0~ tl}o cosrasyt. Because of this &ffsrenoe w»
may suspect & decidod ducrease dn the number of respirsble fibres (below 203
eierons in lepgth and 5 microns {n diameter) whenever ancsite 41 used in

1o

prefereance to chrysotile asbestos,

-13.
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171, Pine Coverisg Facilitios ut Individuol Shipverds

A. U, S, Navy Yard, Broeklvop, U. Y,

Thern ars 50 men working &n the shop an 700 men on board ship.
The shep ds divided {nto four main I'DBB‘SI Layout, Sewing, Cement, angd
Storage acé Dand saw cocbined. With the excoption of the Cemesnt Nocm,
the do0org betwesn these rooms ars normally left open.

The worl‘c ;n the Sewing Room cozsists mostly of fabricating azd
sevirg vvlve boots sad Jeckots. All tha coement used on btoard ship is mixed
4n the Cement Roome Thers is no exheust ventilatioc for either the Sewisg
or Comezt Room. Ths bandsaw i3 gquipped with o flaxible exhaust tube above
the table and an exhsutt arcund the Blade balow ths sew table. The lsyout
table s ;quipyod with exhaust :nntihtinn”l.s described above. There 15 nmc
sxhaust. ventilatioz aupplh‘ﬂ or board ship [or pipe sovering and o warkers'

wers £ound nesring respiraters.

B. V. S. Navy Yard, Desten, Mask,

Thers are 04 nep workdng 4n the shop and 467 nea on bosrd ship. The
shep i» divided inte two rooms, on.c of which {2 nrizerily for storege and oc-
cesiope) grindisg end band saw cutiizg nperations. 'Tho ocly mechanical exhsust
versilation in the shop is provided for the grindirg, mizing and band saw cutiirg
op-;-n'.inns ‘ur.d i3 &n;adeguate. I';.t.‘u. pther room layout, cutting and sewing
are done with & aldl wnount of ;pno for stornge. Cross draft veztilatios is
providsd by oped windows on both sides ef the rocm.

Work os bofrd ship 4¢ not uui:pnod with exhaust ventilation,

Ho asbostos workars wers fouzd weering respirators.
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C. U. S. ¥avy Ynrd, Porgsnouth. N. H.

Thers are 5 men in ths shop and 35 men working on board ahlip. The
shep censists of one large leyout room with two smallef cubicles, one Jlor
sewing and one Jer cutting end dssve, I;plflti‘ from the main layout rocn
by ehicken wire partitions. 4 amall sxhaust hood i3 used in the layout roon
+o exhaust sork cemantizg speratioss only, All ether ventilation {» natural
drafts There n n small rooz im another bullding where dand 2aw cperations
are dons. The band sav onorno} {a the only worker wearing s respirater,

Taat of the ssbastoa 1mu1ntian h kept 4n a stock rocs in a third bullding.

D, lath!ehm Steel Coo, Pon River Yard, Quiery, Mass,

here sre B nen 3 the shop and 180 men working on bosrd ship. Pipe
covering eperstions are dons 1n‘ ¢two shops, In the medn ons, Loots and jackets
for plbu valves rnd connectium‘ arc labricatad nd purpluz matarial 48 atored.
In the smaller shop, Jayout and cutting of nr.:osstc, water repsllest asosito and
Lire folt la done. There is no exhaust yantilation in sithar ahop zor Iar the
$ipc eeverirg operatisz on board .lhip. All the ssbsatos cement is mixed iz s
somart=ent on board ship. The orly worker who wears an fpareved dutt resnimater

13 the mAn who guts the two types of arosita. There 48 Do dacd saw cutticg of

asdesting in thia vard.

E. New York Shipbuilding Corp., Candsa, N. Js

Therc -are 51 mea working im the shop and 123 on bosrd ship. layout,
pltting and cement mizing are done at ope end of the shop. Dust raspirators

are oceasionally worn during these procedureds At the other end of the shop

Y S .
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7\ the Zabrication of boots, Jackets and molds are dooe. A smll anount of suth ../\
Vo

fnbricaticn 1s done on hoard lhi'p.
[
Matsrial 42 cut with & band saw in & separete roon ard the operater
wasrs an aporgved dust rupi'rn.'or. The dust from this saw §s sxhaustsd through

a 310t under tha tabla wileh catehes only a part of the dust given off abdove

ths tadle.
There {5 .10 exhaust vontilation in the shop, other than for the baci

sav, snd oone for the pipe ecvering pparaticns on board ship. Al) floors, wmlls
‘and rofters of the shep are oleaned at freguent dntervala with an industrial
vyacuwn cleaner. MNost pipe sovering on board ship 4s ap:lied in the evering

during the sscond shift,
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IV. Anslyses of Sottled Lust wnd Dust Counts

Thers are 1o established figures for permiaaible or safe dustizess in
&

AN

pipe cevering operations. Dresasen et a1 (4) 45 thalr comprehensive study

of asbestosis 1n the sabastes textile industry suggeat S mlllien particles

of totad durt as 8 threshold fer that indn-try. We should like to point out
that th- tlbostol textils and asbeatos vips covering ipdustrien differ widely
in thcir hs:lrds ef "dust sxposurs. In textils plants workars usutlly continue
at specific Jobx with fairly constant dust ;Ipolufll for sone years, wheread
the pipe coverer may rotate betwesn shop and maip and from smsll to large ship
::ﬂ::rtﬁlﬁts with a wide wvarintion in dust axposurs.

Yz contrast to the textile workor, the pipe coverer's matarials differ
parkedly in their ssbaatss costest, rangisg from 8574 magoesie (10-15% aavestos)
to wnosite (950 ssbastns). Whea mabesios cemerts contain large an>mts of
diatomseesus aarth thars {s & ;osu1tant gilicosis hagard us indicated above.

Ta renerel wo feel that dust counts below 5 million particles per sublc
feot by Kanimeter indicate good'éult eontrol.

Our firuras in Tabln 3 ﬂegc'dctorainud by the Konimoter and not with

th: jmoinver dnstrument vhich ii‘ccnmanly used in studies of silicosls risks,

ﬂo usod the V::.-eter because 1; is llght. cnlily“;ertlblo and takes roeord:

rﬁich :l' be Yep t irdufinitely. '&: {s ;nd‘cl.nd in Table 4, the du:t:el.
o--rati--u are bond sew cu*tia;. eanont mixing. and installation oo board

shiz,
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7 TABRIE 3. AMALYSZS CF SETTLOD OUST AND AIR SASIZS
! ‘ R Po - B —
: —~ rcont lecs then
: Lom e, § a 10 microns by couat Dust Counts (IFFCT)
: i A - o -
VPPCT : lililion particles |9 | & - l
uf Just pwr, cubic foot of 2 it - S Totsl Dust Asbestos Dust
ill‘- . . g 8 ‘::' — ; -’"
: : = | A} =l g1 © . o
OPERATTOL Rl e = & B s
I — 2 4] 5 wawl | - 2
l ° o § . b » - . 2 E
- S Pl ~ - - ®
} ¥ vl - v ~t » ]
! SR ERIEE 25 g | B | ¢d
! : 8 o -] be o g ‘(; [*] : E '3 (<] I- :v
5 o 2] = £ = g - I ® o 11 x o g s
#y:mt ard Cutting aal<l B o] 8] X1 & - - -
- .
Roston l 98 {16 6] 12 6 24126 3.5 -~ 8.7 6.1 0621 = 6,50 | 035 ]| 5.7 = 6.
Qrookl‘!n,! 28 |10 8} 12 tr 46 | 16 1.6 -~ 6.8 4.2 0.01 -~ 0.54 |"0.23 0.6 - 7.
T
. Portamouth 98 | 9| ¢tr 8| tr 38} 28 16 84 |0O.8 - 10.7 7.1 0.06 - 4.0 2.3 7.5 - 8
Yora Tiver 954261 61 8] tr { 29121 10 o= It Iy T =116 U.63 [ 1.4 - 5.
SHES Te foen Iacs ol abis qc 11nl 42 & *r 18l 14 10:’ .
Kew York |Ship. 95 130 6{ 10| tr 261 14 15 4 117.) - 25.2 20.5 1.1% -~ 4,30} 2.18} 6.8 - 1!
Cutzing mith Band sew 1
' Boston 2 [1m.0-19.2 J25.1 ]o0.20 -0.24} 0.22]0.7 =0,
drooklym s8] 9 7 [ 4 tr 48] 16 12 2 £32.4 - 46.6 39.5 2.8 = 3.2 3.0 &.8 - 8.
'_Porttmouth 98| 4f s| o] e¢r| Bls51 | 24 “ 24 {1.2 -30.0 [13.1 Jo -2.5| 12 |0 ~au
) i ” 3 .
| Yem Ynrk Ship 98 ) o] 63] 2! tr] 10l 4 | 12 l 3}]18.2 - 100 A 73 o .9 ~12,8| 6,19} 4.3 -1
Unldior Or;cr-tions
, Now York Ship 98| B8] 66 R tr 71 6 10
j__.“oro ) var 95 4 9 7 r 48} 10 }* IZJ v

] !

]
[}
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f TADIE 5. (Sheot 2) AUALYSES OF SETS1ID DUST AND AIM SAMPLES
! Peroant less than pDust Counts (MPPCF)
! a 10 microns by oount
‘ « B3 -
; -4 hr t °
i S Utk 2] Total Dust Asbestos Dus s
):m‘{i:. olm —~ - -
ol 4 - 2 ol ",'. 27
l'_lll:‘ion partioles —:;'ﬁﬁ E a 5" ib :—_3 < < 5‘
perjcuble foot or  fuolB B2 HEIRSIESIEG | W fel L 2 | -« | |8
- , AR R HE I B R
- EsliglubiflLiBata | 2 Q9] 993 1 5| gvd | 5 |
el gt £ bty sHlzllania jslk8lsaa ]| & =l m o < < O < s
1 :
1va (Sewiry; asbectos cloth)lion | 12} ¢rlql trisz | 21 | 16 313.3-6.9 14.0 0,0-0,4 0,1 jo0-¢.1
{Stufing with Anositedsa | o} 8 (11| tr{38( 20 | 15 1] 2.1 2.1 ) ) )
movta ! 98| 6j tr]s] trjaz] 26 | 21 12{2.7-8.2 5.4 2.5 .35 | 6.7 ;
i
or< Shio. 9s 1 26} 6 x| s Y2 | 12 14 %2h10.5-12.3 [11.4 45,79 62 13.7-7.4
[ .
n__i | 213,5-6,1 4,8 L01-,08 Q.08 10,.3-1.C
(¢ | | . ;.s- .
mouth (Stockroom) Isa 16| 8 [5] ¢r|s1]| 27 19
{Issuo Room) 98 Al 2 16] trlas]| 28 15
Plver 95 ) 1si 8 | 7| erl2s | 32 ' 12 ! )
Uixins l )
0 ! 16{6,4-90 £ 31 /] O0-0.52 | 0.2 |0~ C.?
1vo 2!67 - 100 L84 A 1.6-1.7 1.7 §1.4 = 2.7
River [On toard|ship) . 5(19.6-40.C ;32 0 - .02 .01 0 -~ .001
ort §m:o. . 2133.8-43.7 41.3 | 1.6 - 4.7] 3.1 ]e.7 - 1C.0
- Screov Usterlals l | '
) | 9a | alzo hsl 1 {301 33 | 22 1519.4 - 100 £150 L1 0-1.6 | .47 lo- 2.6
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b TADLE 4. COMPARISON OF DUSTINESS OF VARICUS OPERATIONS 1Y EACH S:UIPYAND

BOSTON NROOKLYY FORE MIVER NEXM YORK STIP, PORTSKOUTH
' MPPCF PICP YEPSF I'PICF ¥PPCF

. Total  &sbestos [Total Asbestos § Tctal  Asbestos Tatal Asbestos | Total Asbestos
OF AT iCN Duat Dust Dust Dust Dust Dust Dust Dust Dust Dust
at [ Cutting 5-‘ 0.35 4.2 0.23 la.g 0;63 zo.s 2.!! 701 2.3
Sew Duszing 15.1 0.12 39.5 3.0 - 73.0 6.19 13.1 1.1

. ! :
£ a=? Tacrication | 4.8 0.03 | 4.2 0.1 5.0 0.0} 11.4 0.62 5.4 £-35

' ' . e—- :

Bt ixing | 5.0 0.2 | 84.0 1.7 32.0 0.0 11,3 2.1 -

B - I
ez . | 50.0 0.47 | - - -— —

. 1 -
rel Z=on 1v.0 0.08 2.4 0.01 6.0  0.02 14,2 c.8 . 2.0 0.14
hop Azereze 30.G 2.25 26.9 1.0 7.6  0.23 32.8 2.6 6.3 1.0
Up ATerezs 142.0 0.02  N28.2 2.8 1. 0.03 45.2 1.1 11,9 0.3

: a—

HOTEs LPPCF = 1lion particles of dust per cublc foot of eir.
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Y. Msdical Findione

The {nofdence ol asbastosis among plp; coverers as deternined by cheat
xeray i3 given 4n Tadle 5. The nhuu.a herwesn years of srzposurs and per-
cort asbestosis s included ip Tabls 6.

Dae to Crequent turnower of shipyard workers and the leegth of time
r".quind.to Xeray a large mumber of workers, the mmbar Z-raysd may zot sgual
the nu=der of plp; ;ovornru. At ¥ew York Ship. x-rays wsrd sxanzizsd of nea
whs have left the yard while at Brooklyn a [ew pips ooverers wers not x-raysd.
At Uoston the 48 x-rayed out of 551 wers all older men working in the shop.

Scms of these pipi- voverers hsvs had pre-ahipyard experisace in the
ssbestox industry, but t&, tables are bazed sclaly on shipysrd exposurs.

At Xow York Ship., for sxarple, the Asdbestos Shop estimated that about
ene-third of their pips coversrs had worked with ;:boatou bafore ooning
to the yard. , '

The ooe case of advanced asbestosis at New York Ship had worked in the
;n?esto: {ndustry for 23 years before coming to work in the yards At Fore
River the tvo cesea of moderate asbestosis had worked 22 yzarz and 30 yerrs
st pipo covering iz their yard,

All of the xeray films used in the nbnve data were firat read by roent-
geaolopiats of the Lodical Department at ths Novy Yard:,lby Or. leoke at New
Yerk Shlp., and by Dree Fred Manley rnd Jo E. Noriarity at Fore River, Ik
adZitien all of thess filag wers exazined by one of the suthors (W. E. F.).
Dr. W. C. Droesser, D.S,PuH.5. was Xind enough to sxaczine ths three positive

plates and he agresd on the dlapnosls.
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Sinos only three workers out of the 1074 x-rayed had aghestoris, ani
eorch ©f the Lhree had besn & pipe cuversr for mors tlan 20 yerars, it would
apparr that asbestos plpe covering 1» 8 relatively safe occupation. lHeweser
4% muat Do romembered that thess men rotated among, tr... warious opsratiors of
pips ocovering nnd were not sontinualdly exnosed fo high concentrations of aa-
beatos dyrt &8 found iz dand sam cutting And cemant mizing. The sugpertiens
pada {n Section I r;httn to exhaust ventdlation end resnirstery protectios

ars tharalfore of valus deapite this low ircidence cf asbuatesis,
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TADLE S,

JUCIDUNCE OF ASDESTOSIS AMONG PIPE COVERLIS

© v rmtt e wmakas s mad

—_— Kumbar of Cases of Ashestosis
er of T 5 o
SALFYARD ipe Covorers Nucber X-rayed Linias) Kodorate Advanced
boston 55} 48 4] o (]
brooklya 750 6562 0 o 1]
Fore Raver 168 163 0 4 0
¥

Ler York Ship 174 196 ’ 0 O 1

Totals 1683 1074 o 4 1

1
-“
HOTE: X-rays from the Portsmouth Navy Yard were not avai lable.
\ e \./’-/



:TAILE £, RELATIUESIIP BITWITN LBiSTII OF EXPOSURT AMD INCIDENIE OF AS3ITSTCSIS

3

-

L)

Yoars im Pipe Coverinp Industry

[ ]

SHEVAT) D=2 2.5 5«10 10 Plus
. (Bxpzce 24 13 8 3
Beston (LS oated 0 0 0 0

(PG'G‘OQ‘.F‘I o o/ oy o
(Bxposed 225 435 67 22
Braaklymu‘tvtod 0 o ] (o]
4 (Percontizpe " 0% o o
(Expozed 28 12 5 9
?ar- River(Affacted () o 0 2
v (Perzentage o or o5 227

v . {Exposed 0 105 4 17
llow York Ship(uhctod 0 ) ] 1
- {Pereomznge on o7 o 6%




Yl. Su=mary snd Conclusions

1. The dets 15 Tables 3 and ¢ {ndicate that band saw eutting, Swment nixing

ad {natallation on hoerd ship are the dustiest operations.

2. The sbo-s 3 operaticns should be equipped with sxhaust ventllatien to
ksep the total dust concentrstion lewe Such durt control will groatly facllitate

good houtekesping 12 pipe oovering eperations,

3. The incidence of asbestonis found was low = 0,293 (3 casen out of 1074
z-rayed). Sirce each of these 3 men had worked at asbestes pips covarisg in
shipyerds for wore than 20 years, 1% nay be soncluded that such pipe ceverizg

4s not & danperous occupation.

&, The sxcellert sxhaust ventilation supplied to the Jayout snd cutiing

¢able st Brooklyn decreansd markedly the dustiness of this operation,

5. Since water rspellent smoaite cannot be wetted, exhaust ventilation

should be supplisd during leyisg out and cutting of this patarinl.
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