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4 ¥TALTH SUSVEY OF PIFT COVERING OPERATIONS I¥ CORSTRUCTING MAVAL VISSIs
E
. L2 !
Prilip Drisker, Chlef Beadth Copsultast, U. . 5irltin Comtaston
@21ter E. Flulschor, » Comdr. BC, USHR, Asst, Chiel Health Cocanleant
Frederick J. Vides, .:r. um. B(3) USHR, Beolth Comsulsant
Robert L. Grde, Lisut. H(S) USMR, Hsalth Consultant

o muu-{:zxi bealth fospection of aa izportamt -Ha’ry Costract Yard, tie
Beth Ircn Works ). *of Bath, Maize indicstad that dns‘.lmn frza pladsllaneses
pipe :ourl..; tporstions was sunsiderabls ard & fow of the wooloyses had =:n:
;ppou.d £0 be wxdestosin, ,‘!hil 43 » wsllelmomn ndustrial discane caupsd By
vuly one thing—prelonged breathing o2 ssdestos dust. The ¢linfcal =zzifesta-
tions sre sborioess of breath and &3 urusual chest plsture by xersys Ia fxdusicy

the diresss 1 oftes d4asdling, but 1t 1z xuch less Lreguest thas silicesiz, wid

whizk 42 vary proparly s clatsed,
It was not Celt that experience in & sinzlo yard was enough $o Jussily acy

geoers] statezsnts on workdng oonditlons ia osther yards, = end ceriainly =31 a0

A — -

"eauas for alarm, but the results warranted cheok-ups elsewhsrs. Aczerdizilv,

at the dirsetisn of the Buress of Ships (2) rrasgents wore oade to ool

=1

by thest z-ray the pipe coversrs in two Nery Yards, Booton and Brocklr, -zl

- oo

o zon"‘m‘ yards, B.th.hhca FTore River asd Nex Yerk Snipbullding Corzorztiin,

Bams e

Pcn:.nicn was obtained to use dust exporurs dsis frow thes U. 5, Javy Yorld,
xnouth, K. H. Dxacinctions wers nads o the woerking contitions $rmaluding Lunt @

of the sir bresthed and ﬂicroscaple azd chozizel acalysis of ths dust li:-7,

-
Lige soal

- We mould point oot that this *rocsdurs 13 ‘the owtozary ezo & making ruzl
¥

surreys of cosupstionsl duun-mﬂiul exanination of the werkerg and 2 (uuyy

Tomva .

of the patuss azd conosztration of the sortamdzants 4n the alr bresthzd. Thiz

raport {5 & dlgert of our iadimgs,




-m;h teaperaturs szoxits gipe ocovering welghs aboct 18 pound.n por suble feot

Rictery of Axoeits

m;it., s sagoeniom uena';iuuto of enxrisbls composition, ia the geseric

wze for za asbeston Lidre :J.nod in Rhodesis, Bouth Afrisa.

~ The cbricus mrssone for the wide use of ancaite hlt aod pipe uvnin;
4p paval work are ite low thermal sonduotlrity, 1ight welght, streagth acd
nrm;orinan. Then the falt and pips mariaitcn first devsloped, ¥
wers ztil] building vessels under the Washington Tresty of Lixitatdens in
?m;au. ead evary pound paved mswst that qush mors arxor, guns or wtim
for s given displicemsns, to 3ay nothisg of mors sconmie operstion for the
walght {zvolved i tmsuiation, Amssite pips oovering weighs sbout 14 pounis
per swdic foot, Witk & temperature Jadt 5f TEOS, as ompared $o magmesia

with & welght of 16 pounds per sudle tut. with & Zaoperature li=it of BOO°.

us somparsd o 25 pounds per cubls Loot for sther Bigh tesparsiurs {zsulstioss.

Bscauso of the lover conductivity and the M gher tazpersture lieit of the I
worite type, less of 3t eed be t3ed in & scmbimation covering than other :

types of {asulsticns.

The daraloment of anosite L3l started 3 1954 whez = seed sxizted to
secire & tharwal (naulation lighter Su weight and theizally meTe affssiect
than ts materisls (blscks acd secent o nbuteol blaxkeis] which wers thec
balng used ou destroyur Surhines. Thr Favy spproved the trpe develapsd By

Nl -

a zasufaotursr iz Feptecher 198, Origizally azosits was used only Sor Swriiz:

-1a



ssulstion, bt te proved 5t ss4dpfaotory that its $ie1d of spplisatico

Jarged to {nelnde lnluhtic‘p of valves, Littings, £laxges, ¥ioe Trea
the §xitinl gestroyst, 1t Bas Deen used o8 almast a1l 53 dsstzoyers dullk

clnce that tize and oo s}l otber ombt.t'ntnls' built sinee bafors the YaLe

Pips coverisg wes 8 later derelopaent in lats 1935 and eatly 1535,

Dus to the n&fnt?in; prebless smvolved, 1% tock o 3o5EsT size to 8¥OlTS

tpte & patislnetory shape, and i3a Hirst u‘- on pamtl Tesrels s 13 1957,

‘pinee that dise 1t use hat spresd markedly azd 4t s used co e gresd

ms Jority of pavel oombat vesssls pils duwizg e Wars

Wator-pepollest smpaits folt 2 doreloped &ring e ourly past of

1942, »8 & replacazeat for beir 2elt i1 the ypsuission of oold watar 2300

to pr’on-nt preatizg. BIF Jelt bad the alsadnztags of baing oemdustible

axd s it wed orzasis, whed 1t beosse wel it noulded ©F retted azd sould

harber yermipe At this ®3s cirss on board cectain 2amal wagusls gOaTEzZOC

the Jary of the Geelrability of elizinsing &Y co=bustivle etorisl fre=

on bosrd ship. sﬂ::-:e.ily & type ™3 developed 12 atrips of B foot sngiss

apd of suitable widsh to ecclodd chae olrou=lersuse of the typs 33 aceiznsl

sp ax sxtre=sly ught-ﬂight xmliz to provide pazdling DALY and roduss S

&ut, wnich the satsz-rapellexst sgemt pade DoTE ;r:.;_‘.nn:f tyas i othay 3ak?

;;roduct: .
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I.. Dosoripticn of Opornt!5m and Yorilan Envirenmont

Asbestosis rasults Irmﬁérnt}un; asheston fibers of relatively loop lengih,
such t2 15 to 75 microns, I i3 pot onu:tﬁ by bresthing shopped up asbestss fiders
of oms or two nicrons 33 hes been wery clawrly dumtrsf;od'b,v pr. Lo V. Gardoer <3)
of the kmw Laboratories. Thsrelors ws aTe eonternsd -ith.thp prasszce io elr of
rebastos ..'ibo:: which can be )"tta as such uzder lon powsr of the ordinwry mizresispa.

But the olinisil ploturs onn sayily bs smplisatald Ly ths prezencs of distoza- |
epour sarth, = form of insryhnnz'slli:;, which sen c;uzé aflfpoeis and Lt'prcb:bly
s mors serious hﬁlth risk than ubultan.

Ansther dust xhich msy be prasent is magzesis, g0, whith $8 in yory c=3
coe et ¢ hest inpulzior and 1y heralsss, '

_ Therefors our amalyses, Sectice IV, wre doos to Indioats how much fitrous tipe
of ;lboltbl dust i 7ra;tnt in ibs afr bresthed, how much sillos {8 prosezt (os-
vecinlly a8 datomaceous earth), o4 how much of the bar=issy ingredliscis }:.R:“.r::
sxdids snd oarbometas. -

Thers Ars freguont refersnces in this repert to tho tao of ®spproved raspise-
tors.” The approtal is given by the U 8. Buresu of Mzes for ipdustsial dust
ru;-intars which ars intsnded to b worz undar jurt much ecaditiezs &3 theaa we
depict to protect the wearsr eguioss ipkaling barmfl quastitiss of dusty PRRAEY
ashesios snd 3ilica, Respirators ars never popular with workmaz because 1f thay
are sffeciive they always effer s slight resistacce s brosthing. .B".'t thoy €3

sddo
iz

preveat dust imhalatiom gnd they oxa be and actually ers ured i provent

w daas
1 et
-

{ahalatizz iz mezy plantz todaye Poth ¥avy and Haritine Coo=isslen buvs aroressd

the uns of dust respirstors for special jobs {n shipyards.



Pipe coriring may be #iyided into ssven 2iffersct operaticns s fallo=e,

I B FO ol PO bl

Laying put and cutting

Band suw sutiing

Sewing and preparation of boot and jackets N

Coment mixing

soletag

-Grir..‘!‘.g 2

Installsticn oz board ship |

{

1, lavisp eut and sutiing

Rolls of nsbestos Quhtin; folt ars umrrapped and varolled o 2 isrge

layout tadble or oo the floor of the ahop. s astarial, with ths o:se:‘.,c;-

pr the type koowa s watsr repellast wmosits, L1 then well wattad wl=h 4 ot

apny. 53 material 1z marked into asssured ssctions and eut with'a rotary

olscirio hand sew. The out sactlons ars rollsd up and eithsr used o giacked

in 2hs ssererotm.

w‘o-. : 0

Dsually one to three worksrs are «loyed st this cpasstion. Dol

hecdling, uwmaprisg a=d wnrolling of the asbestos, considarsble dust Al

but sppears to settls resdily., & very fiae Jeter ¥pray should be uud for

3~}

wetting dovn the materisl na a Mizh velecity spray will stir @ dust.

wattad the hmdl‘:(, and sutting of the meterisl glves rise to little ¥i2lllz

- dast, AL nf the yards wet domn the xabsptoy as doscridad ;bu'n.

Ths Bresklyn Esvy Jard bag an elaborats schaust syataa for the lersil

42ble. The mtire %32 of this table Ls corersd mith xmll psriaratiess 1nroEl

which the alr is exheasted, This eadle {3 sufficlastly dargs thst no mors thel

two-thirds of the top 1s sver corersd »ith netarisl wid rosmx sdr is thorely

s b



r>
axhiouniod Lhrough the ‘o‘:‘.cr third. Mlle ;au valoeily cr oapacity monsuranenta
' wcr; snde on thiz system, dntn‘}vrsstntod -latar In the report indicole that
this oonirsl measurs hed s marked #ffect in reduzing the dsst sounte

2. B'u:d suw cutiing . ' .

& standard dand sew such 4s ix found in woodworking thops f» used L5 cut
asbastos ipaulstios blocks sad boards isto destrad shapess THis szeraticn glves
rise to Inrgw v.mo:mh of alr-boras dust, most of yhich istiles slowly. Hommelly
therw Li only one warker oo this opsratio= a* axy bos Hese

Insscuch ns this ix a ™Iy dmty_opunti ez, the bazd sxw should 5 stclaied
in s rue by 12self and ;hou_‘ltl B3 ssuipped with adequats 1oca! exhsust vontlilse
+ion both above tnd below the som tabls. Becaues »f ths mecharical affiesltian
trn locatizg this exhoust properly, some of the dust will sseupe izt e air 2o
ths sperator should thorsfors wesr an approved dust respirator.

N Sminv sad precaraticn of boots e3d juhts

In this *-:or-non Jecket covers for nlvn snd pipe jointz a=a Tabricytac.
The mork cemixts of euttizg mabsstos cloth with shears, pacding the Jrokeia »isi
-

mol‘.:a or sther insulating material, and swelizg witk wirs or sshagtsr et

Thoee operations ,iwvw rizs o enly slipht rernts of 7.:1!:1:: Suzt sad axhrest

venillation and rssairatary prolectien are peither vogquired ase ueed, lare Is
usurlly & largs smber of worksra doing this opsrstion 13 ono lags roc=,

4, (oot nidog

For proteciion mad to giva = nead appenrings the &zzulaiion o2 bourd o ig

£3 uzunlly coversd with ranest centdn.‘.:; 2 high peroootyfo of of ssbeztaos [dare,

In nizing, tho proper amound of =ater {3 added £3 the dey 3sdasios se=dis 34

t.xorau‘,hly uritated with & hos. Ocsrsfsmally s=2ll raocis e wabeatos ozt

are xixad in a pall with s trowsl. Censidaradle dust is ralsod whes the wrbrstes

~3e



N

N

cperatien should P

I enent s thmpod into the aixine tysugh spd during the exrly stages of mizings 7N

Ordiparily this process {s done iz v separsls rooa and ozly one opernter 1s

sxposcd. The dustiness of this pperstion warpazis the use of szhemst yeatilo-

+ion or zespirstory protectine oF posh, althougk noi‘:h'or Lx goperslly used.

) " petrographis analysss of atbestos cament tndicate that the amowns of

distomaceous enrth maY be a3 high a3 877 by count.

5. “Moldizg .
1olding {3 the procedd of pullding up asbestod {nsulaticn to fit edd shapes

of botlsr=ork and piping. A fora is nads to the sxact shape of the mschinery
o be imsuleted. Block ipyulaticn Is lald on, sdjolniag seotiozs glusd together,

wxpoyed surisces sesled ¥ith asbestos cenect and the whole so1d sovsred ik

agboitos cloth. Than gry, the moldsd 1nsulaticn cez b 15cted off the forn

snd §5 resdy to be imytailed 63 woard ship. Tiis operaticn s wsuslly deze

1a the lhop,.z:’xt'to the sswing cperatisa. Yory 11%tls dust i3 produced from

this operaticn w4 ne special yeptilstion o7 raspirztissy protectise is reguive2

6. Crindlon .

Seversl shipysrds reclaim their scTsp gleces of pﬂf&hricxtad sscicze

of ashesio! tpsul-tion by rrindiag up this astarial and using it {n the esteil?

det

ex=et, 211 of which osutributss co=3idersble dustiness. wor=ally this ;==

is dope 2t wnqmt' igtervals rzd coly oov o7 tvo men sre expd2ed, put the

s isolated, geaeral root axhaust suyplied asd approved Fast

‘respirstor worn by tha cperatoT.

7. Iastallstisn of pipe covering op board 2

%here are & puwbsr of cperations {nvolved in pipe sororiag oo beard ehiz.
Amosits felt 1o wrapped aad poundod € ghtly arousd largs pipes azd doisis =2

[astensé Simmly in place with wire or sybestas cord. Pipes a=d bollera o5e

-t
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ooversd with prefabricated ssotions, which necessitstes soce hand sawing tc
£1t the sections. Ready ni::o;: omunt s spplisd to £111 {n speess xnd ;:.“
s smoothor fizlsh. BSoms fnsulstion is wrapped with glags cloth or RsUNItIs
cloth for sreater ltrm:;‘th. The only a;-;nzm that producs much dust ars
the wrasaing »ad prunding of sncsits and the saring of zections.

Eaarly all of the c@mm on Soard ship sre involved §o this worl,
althouzh dest of 42 g concentrated in the mhimry.‘aptcn. Tsually the
gro:t:rAmnbér of pipe covorors work on board shiz and nh:uu!y fow noz
in the shop. The spacizmg sl =orkers ranges from opo OF tvo men defag a srall
4o% An » living space to &8 many A3 txecty tr thirty sas working on tez or
acrs Jobs in the ergine roem. Twporary sthaust vertilatios i soldcs uscd
“on board ship for plpe ccn.-in;.md vary fex of the workess wosr respizeiars.

Bazauss ol the varied raturs of pipe covering cperatfons in ship c=-
partnonts, rennral axhaust yontilatinn S tn b yralzrrode

is large, such £y tue msin augios roam, five siz chaises per Rour are noalsl.

1 samll scepartnets, such a3 living spaces, Ton 0 £iftenn air CARSEDD [T

hour ars required.

I £he pomparement



1. pateriels Used

L4
A Aount :

4 tromondous wwunt of esbostos Spsultiicn §s used op modern parel.

ships. To give d garcral idoe af the incroass 15 asdeates pipe coveriag®

cpnntionl on major neval shing in rnr.oat ;rcnrt, Tabla I was compileds The

table starts with 1932 sises high porr.tn tage nbutox anlat‘ t3 cace into
vEa »t that time. Zho tadls covers only nwe oons sruction uthou_z,h gersral

.ynfd: did copsidersble rapalr work xkich -Ancluded pipe sorering Since ths

dates gi7sn i the table are thou of comzd3sisning, the pine goveriog vork

precedod these datss by oope oY two yesirs. Ihe Yistizgs foo 1043 acf 1945

Ars yrc“n.:ly not c«z:*lrti and some of the 1istinzs for thess years wers 88—

2izated froo the ditas of Jeuschipgs The izformtion £n thés Table martavec
crom ®The Ships and Atyerafs of the Uo Se Flest” by Jamas G, Theye (33
Ia Inble 2 i3 zitan & munesTy O zhg muﬂis cr nzbeatos .-mnanc -

materisls used in ssch of the shipysrds dxxr.n; K pTecspe nontie
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B TABLE 1
' BOSTOR BROCKLYN PORTSWOULE KM YO3X BETHLERIY
YEAR g
MATY YARD FAVY YARD HAVY YARD 3EIPBUILDING ¥0RPL RS
- 3 '
1 Subnaripe 1 Crodser B
1333 i 1 Gruizer ¥
1934 1 Cruiser 1" B 1 Dartssrer
1938 2 Destroysrs | 2 Dostroysrs| 2 bl
938 2 ~° 1 s 3 Destiroyers 1 Cruiser 3
‘ & Deytroyers
337 2 ™ ICruiser L} 8 " 1" 1 Cruicor B
2 Bestroyss:
334 T - " 3 Cruisers L
§3& } - .
FEY) & Deatroyers 2 » 1 Carricr
- : 2 Bostircrers
341 2 1 Bxttleshin{ 3 *
552 s " 8 * 2 Bstilaskip 1 Batilezii;
4 Crufserz L 2 Cruisers L
8 Dagirevers
;‘!3 L » 1 - 5 . U Crrrivrs L 3 Carrier:
25 Drszrover 1 Crulser L & Cruissry j
Escorts ' 1 &rudso-t
12 Desivover
Eeeems
&4 ¢ Docireyers 2 0 * 3 v '3 Carrinr L 1 Casrio:
2 Car=Sers © 2 Cralsers 8 1 0riser
2 Cralsers L
B dorcter Haavy L denotex Lipg=d



TABLE ®. SUMIARY OF LATERLALS USED AT EACH YAID PER MONTH

Nue York Ship

Fors Hiver

Rrooklyn

Pertsgouth

Boaton

Anosite

40,000 &q. fte

6,326 8q. ft.

50,000 e fte

2,000 s ‘g.‘r

58,200 nq. ft.

WLKU
(v .iwrerepelilent)

3,300 ag. Fte '

15.000 qe Ite

FPralabricatod Sectians

{walded and blook)

1.150 Q. fte
18,800 linesr ft.

1,200 agq. ft.

[ {e0] ag. L.

——

———w

16,700 linser £, 115,000 liomar ft. 260 sq, ft. IIQ,QOO Unear f.
Au.bosto. cloth 34,700 sq. Ite A.0.00D 1q. Tt 106,600 sq. ft. -' 756,500 eq., £t.
prigg ey : : Bk ] )
Atbvestas papser 4,000 sq. [t 5,600 sq. ft. 5,600 rq. ft. ) - ., - "
Ascestos hoard 180 sq. ft. -~ 8,000 sq. ﬂ;.~ - 2,700 limesr tt.‘
Asbeston cument 57.506 1%, 38,500 1b. 15,000 lb‘. 120 1be.

3‘.((‘3 ll’-’




Y. Ccmposition of Knterinls Used

According to Mavy Spp:i!lcxtlm $2 F 3, ths rovings of asbestes

imuhtﬁg felt (monitc) shall contsia ast less than §57% ssbestos [ibrs of

the following eomposition:

filion (£107) percsnt alnimmeecrsersss dleS
" Iron oxide (Feg0y) percest oAxinwis o oo ed 50

Yagaesiwm oxids (¥g0) pereant ninlnm...‘é.b

Typiend analyais of the two types of sasbesios fibres in gozorzl uss are

tabulated belowt
mn*_!le Azoeite

Sillon (5102)-..,...........-....39.05$ .........50.24’,:

mgﬂ’lil (]3{0)-........-.... .llbw.m ..-<.n...3.95fo

.‘Llu::inﬂ (51203).-.-...-.-....’....3.37';...u..---..uu
?Br;’ic oxide (?azos)-..-&n..th‘} : ..--..-.-..7.507.

) 2.41%

Ferrous oxlds 621 ITSTTRLIS Ty ceavenass32.000

- godiu oxide (!lnzO).....................'.........2.11’,'.

Combiesd wnter (g0)aee srmmeneso2e8Y RUUIRRORE X

fuerefore azasitn 3lcns will mot corsly with Eavy §peotfications bozruis

.

of ths lem magnetia gontent and wart be mized Wth ~hrysotile nobestss

squsl or excesd the 8,07 minizae wlze for megnosie. O3 s other hand,

chryentils cazzot be used xlons Dscawas of its silica coxtent whick is bal:=

the =ipims 47.57% apecifyad Yy tus Hory. The o typos of azbastos fidrss

gust be mized topether i the proper propastions to gesisfy tho salues 390



o
for magoesis and silica. Tae amusts of these materinls wssd ta forn this

aixtury thersfors would bo 8 = 437 chrysdtilo esbestos end 94 = 3772 kensita

asbestos,
Thosw two fibres differ mainly in their phyalcsl claracteristios.

CThrysotils is cspable of Leing resdily sevaratsd into vory fine fidbrss with
a s0ft sllky Tosl, wherons tnosits Ls Rarsher and requirss more mexipalaticn
4o fiberlta 1%, Oas authority has statsd that the chrysotile has the fize:t
{zdividusl fibros, ksl x=os{te the coxcsaat. Bacsuse of this diftarance »o
pay saspect a docided decreass in the nunber of Tespirable fidres {toler 200
;;icr:ns in lezpth end & microus In dlamatsr) whepsver =mradts 2 visd 10

prefereace to chrysotile asbestos.

’ -_13-




171, Pive Covering Fzcilitise a% Individuel Shipyards

L. U. 5, Bsvy Yard, Broeklyn, ¥. Y.

* There sre 5O men workisg in the shop snd 700 men om board ship.
The shep is divided Into four zeln rocmes layout, Bering, m,.u;a
Storage aod Band 2aw ooablined. . With the szuoption of the Camsct Romm,
the éoerg detwesn these rooms ars normally left opez.
The wrk ;n the Swwing Ron cozsists mostly of fwbricating wi

sering relve boots and jeckots. 411 the temant vsad op bmid 3klp z: zixed

4o the Cement Room. There 13 mo exheust ventilstion for #{ither 3he .mri:;

or Camest Rocm. The bacZsaw i equipped =itk s flsxib_h schaust tubs eZove

the t3ble and wu exhmust srsund the hle
tadble I ‘qu.ppo_d with sxhaust veztilation a3 dsseribed aboys, Taere iz oo
ezhsuyst vantlilstica m;plio'd or board ship fer pipe sovering and ne workers

wars [3usd wesring vespiratsrs.

B. U. 5. Nevy Tard, Berton, lasa.
Thers are D4 2or working in the phop and 457 mea on dorrd ship. Ihe

shop i3 dl'r.idnd ints two roems, ens of which il prizarily for siorsgy axd sc-
essicra} grindisg and band saw cuttisg opsrations. The ooly mechanical emteust
vectilasiop in the shop s providsd for the grisding, mizirg snd baod zax cutiim
pperatiors and is ipadequsts, In the other roea l:ybut. cutting tnd senisg

for siorags. Cross é::."*'-'-’*h"“‘-

are doos with & roell snount T apscs oF slommgs. CFEsR st RemsiSBeoto

provided by opsa \r‘ndoll 8z both sidas of the rocz.

Work oo beard ship iz not -u;;n.s with ezheust vantilatioz.

¥o 2sbestos worksra wore fouzd wearing resplrators.

- 1§ -



¢. U. 3. lisvy Yard, Porismouth, X. I

Thers are 5 men in the shop and 35 men working cn beard ahip. The
shop consists of one largs layout rocm with S0 smallef cublcles, ese for '
sowing and oms Jor tutting and {ssus, separsiad from the xaln hy;ut soe
by chicksn wire partitions. A smsll sxhaust hood i3 used In the layout ross
40 exhaust pork :metntin; eperstions only. All other ventilatios s minnl
draft. There Lp | small roca ig another bullding where band sxw cperaticzs
xrs dons. The bind saw operstor §3 the only worker wearing a respirster,

1534 of the esbsstos insulatica is kept in & atock rowz in s t!_sirﬁ‘mildi:z.

B, Bsthleien Steel Co,, Fors River Yard, Quiney, Kass,

-
S

; Thore are 8 men in ths shor aod 160 men working on board ship.

eovering sperations Ars dooe in two stops. In the mein ozs, bocts and jachets

.

Ier pipe wlves ?22d connections ars rubricnt;d and surpluz material §3 pizcd,
In the smallsr shep, layout snd entiing of smcaite, walsr ropallent scselzo o=
rire fslt 38 dones Thers i3 zo eiduust ventilatlos in eithes akop zor Jar the
pipe cevering operation on board ship. . All the ssbestos cexent i miza2 Lo v
soonartzent on board ship. The crly worker who vears &= aparoved duci rez-isvtar
I3 tae men who cuts the two types of amapi®s. There &3 2o bazd sew cutiing of

esbeatas in his vard.

T, Tew Yok Shipbuilding Corv., Candeo, K. Js

- ®

Thore are 51 men working in the shoep and 123 cn bonrd hip. Lagoutn,
o0tting wd coannt wixiag are dope at o=e ezd of the nhop. Dust raspiratess

ars ocossiomally vorn during these procsdurss. At the cther end of the shp

~ 15 -



* 7™\ the fabrisation of boots, Jeckats and wmolds ars done. A small amount of zuch .,\
. o

¥

fabrivation i3 done on board !hi'p.
sateried is zut with 2 band saw in ® ssparste room et ibe opzralor

L .
wesra an spnroved Jduit respirator. The dust [rom this saw is exhaustsd thraugh

spder the tabla wiich catchos osly & part of the gust given off stovs

Teon

= slot

ths table.
Shers i5.080 sxhaust ventilation in the shop, other than fer the lazd

saw, and pope for the pipe sorvering operstions on boord ship. A1l $lsers, w=ils

and rafters 3 the zhop Are oleaned st froquent {ntervals with an industri el

Tacuus cleaner, MNost pips oovering o2 board ship i3 sp:liod I3 the e7ezing

.

during the second shi

) T 16
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IV. Amlyset of Se.iled Dust wnd Dust Counts

There are o ntablhhod._,‘ﬁ;nnl for peraiasible or- sele dustiness =

pips tevoring sperations, Draessen st nl {#) 1a their comprohsnslvs study

of aabastosis In the ssbestor textile induwiry suggest 5 nillivn particlo:

of totad dust s ¢ threshold for that indwtry. e should like to poist cut

that the ’ubntm tsxtils 2nd asbestos pipn sovering irduatries 84200y widaly

4n thoi'r hazards of ‘dust sxposure. In taxtile plants worksrs usually contizue
at specific Jobs with -hirlly tonstant dust exposurss for some ysars, whersasy,

tNe pips coverer may rotate between shop nsd zhip and frem smell to brgs skip
t.:.ezc_nrtm';st; with & wide varistion in dust exporures '

Iz eontrast to the textils worker, ths pipt coversr's mtnri:bv d4ffor
markedly in thalr asbastos topiant, ranging frma 857 megaacin (10157 astaatze)
to xmozite (957 ssbecins)s When nhn:ﬁs capenty conizin Inrgo masunts of .
djutcm‘:e:us oarth thsre is » rosultast s$lisosls herard as indfezted shove.

“ez

In penerel wo feel thet dust counts bslem § mililon particles psr zukis

faot by Xonimeter indicato good dust coatrol.
Our £ipures 4n Tadla 3 mew dotorzizod by the Konizoter and not with

ths irminver instrument which 1a commenly vaed in studies of pilieoals ricis,

" tre ussd tho Xonireter bscauss it is light, essily portable asd tafes tascrcs

which csx be tept indefizitely. As i3 indicaxted in ‘Table 4, the dustisst

oneratiors cre dmad 3ex cutiizg, cwsent mixixg, snd Lnstallatics o board

a=ip.

-]7..
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TABLE 3. AMALYSSS CF SETTLED DUST MM AIM SADLES
g poreont loss tham ’ ‘
% 1wl : pust Counta (MFFCY)
LOTEY :’é :a‘ 10 microns by count .

VPPar = 1431%on particlee ko

of dust per cubic foot of 2 |H | = Totsl Dust Asheatos Dust

air. ' 9 18 g ~ 31 W » »

3 {8k 3| gt o® 3 * §

- . o o [+ “* .

CPERATION . '§ . . &l ® g 3.
- g * b wd » g “ -: t"
R IHERIENRIE: 9l o 3 P s 3 F
wBla) g 8 “d9] 8] ¥ . | 5| Bl E | & | 5
HHE R R EIFREIER A E | E
s -

Jaxpus end Cutiing :.S‘g a8l = gé & d b & E : ww Ry
Boston 1113 18 ] 12 [ 24 25 10 2 346 - 3.7 ﬁ-‘ 0-21 - 0060 0.38 35-7 - 6.
Brooklyn e lio] 8]z ¢r | 4ol2a | 12 || 7 {26 - 6.8 | 42 [0.00 - 0.4 ["0.23]| 0.6 - 7T
Por teasouth o8 | 9l tr| 9! wr | sel2a | 18 {84 |0.0 ~ 10.7 7.1 |0.08 - 4.0 | 2.3 | 7.5~ &
Yare Aiver R laGl 61 Bil % | 692 .0 D (0 | 0 B P I X P LY 107407 BECRE 00 1530 I 1Y : =3

SEESTe IFam Jups ol abis c il 421 R ™ IA{ 14 16 ’ -t "‘u“‘.‘"‘
Y.ow York Shio. 06 {s0] B{ 10| er | 26|14 16 || & |17.1 « 26.2 {2046 (1418 = .30} 2.3B| 8.6 - 1t

Cutting with Dand saw
Boston 2 1]00 L4 lﬁc‘ lSOI 0,10 = O.14 0.13 0'7 - 0,
Brooklym val sl 7| el tr|asj1e | 12 || 2 [32.4 - 466 {205 [2.8 - 3.2 | 3.0 &0 B,
Portimouth n8 | 4] & s tr 8| 61 24 |124 {1.2 - 30,0 151 |0 - 2.8 L. O =~ &
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TASLE 3.

-

(Sheet 2) ANALYSES OF :r..—.:kuu BUST B_c Ain

SAVPLES
nm. Psroent less than trust Counts ngv
. i) 10 microns by oount -
£ | . K 13
4 Y4ly |l Yotsl Duut Asbestos Dust m
KOTE o — i} - o~
. SY3 w3 H a B
u V;I.DV M [ el tle " = . h m
= Killloo particles ol ote R R 2 lzs G . g
st por sublae faot nf t s w o m 9 o, o w [ m.m " . - A . = u. .mr\
oPTALTION T LM H O R - £ 3
sNEeEkIEEE|R g Gy & (0| B8 | £l Hes | £ | F
“A Frpm of Texha L yaty ae U=t sejc pifs Slrnao
* klva (Sewing esvestor cloth)lon | 12! rrial teilaz i 21 16 313862 ™. | Da0~024 0l 1 0=f4
(Stuffing with Aacslte)l 98 af 8 hai « {38 ] 20 15 t] z. 2.1 0 o o
temnuth s8 i 6} tris] trjsz| 28 2) 32{2,7-8,2 5.4 o8ee 5 =35 | 6-7
* River 98 | 6/ 6 |8f erjzs; 28 | 14 35}19-10.9 |60 | 0 -.05 .03 | 0-0, 56
Yor: Shio, 95 | 261 6 {1} 3 ;28 12 14 Y 2110,8-12,3 11,4 adhe, T8 82 | 8, T-7,4
[ B o .
ton 366,11 -l4.8 0}, 08 0,03 O.u..- c N
"siyart £ st phsm ot
roms .
tamouth (Stockroom) on i 10!l 8 [ st +prisy |2y 19
{(Issuve Roum) yg 4( 2 | 8] trf45 ] 28 15
o River 95 ) 15l 8 ) 7] erl2s) 352 | 22 . !
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Ve fLB_LE 3. . [(Shaet 3) AVALTSERS OF SETTIED DUST Al M&%
o Poroant less thas o
ore 10 Miorone by count Dust Couats (LFPCF) .
bt 1 '
PPCF = M 1llion parkticlsa - 14 ]
f dutt per cubie loot of g o .:"5 ~ & 4 Totsl Duit Asbsstos Dust - .
. J ~ - o
' Spe el | 58 I g £
saE7 3 :ol s | x| |9] 8 3 2
OPIALIION Sar-el 3 a 2ol W vy =19 < - 8 o] 17T
Sl d S Bel S ) BE LES PV el ek
Sqiew gl wl s g A sle! = o - e § =
slzgl By Bl 221 E | By 8|5 & :F :| E<
: 52128 3 Bl dy o & < <| s
ssral Eaom &g Al a S s [ 8.
Bostos 149 0,2 - 24.6 [10,0 ] 0~ 1.4 0,08 .02 - 0.3
Brooklva I 106 -~303 ZQ‘ 0 - +0 .01 a . e 006
Percescith 14 0,8 = 7,7 2.0 2086 ~,2 J14} 8,2 « 7,8
Fore Rlyer . H 3.0 - 10,8 .01 O « ,08 ,02{ O -~ 0,8
YKew Yerz Snip. 4] 9,0 =~ 21,6 | 14.2 Oo34-~1,7 81{3%.8- 7,95
ioard 8hip ‘
l‘ N -
Saston 3G 88 « 200) 142 0« 0,17 0.02; 0~ 0,03
T
_ ookl Mg 4.9 020 1aze | opo3ecs2l toelyy - 5t .
Portsrcuth : 2l .4 - 272.000%0.01 0-0.7 0.3lo - 3.9
Fors iver 14 6.0 ~ 23,11 13,01 0« 0,21 lo.080- 1.0
New Yore Ship. 16] 28.3-09.0 § 49.2 ] 0.29-2.38 {1.10 0.5 - 6.8

-
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CABLE 4.  COUPARISON OF DUSTINESS OF VARICUD OPERATIONS 1U EACH SIUPYARD
BOSTON BROONLYH FORE RIVER NEY YORX SHIP. PORT SKOUTH
et tatal ——— D Smemameananeneed
plizdug NPPCF VEPCF 1 PPCP FPECF
total Axbeatos | Totsl  sxbestos | Totul Asbostos | ¥otsl  Anbestos Totsl  Asbestos
OFIPASION Dust Dust Duet Duat Dust st Dust Dust Dust Dust
ut x=i Cutting 8.3 0.35 4.2 0.23 10,6 0.63 0.8 2,10 7.1 © 243
Suw Zutting 15.1 0.2, 30.5 3.0 e 73.0 6.9 13.) 1
re ezt Tecrlcation || 4.8 003 | 4B 0,1 | &0 _ 0.03 140,62 8.4 €.35
_ t . e .
nt xleg 3.0 0.2 | 84,0 1.7 32.0  0.01 a1.3 g1 _—
2lug 50.0 U.e7 o - - -
ral Foom 10.0 0.08 2.4 0.01 6.0 0,02 4,2 0.a 2.0 0.14
hop Aversge 30.0 2.25 26,9 1.0 T4 0,33 32.C 2.8 ‘8.9 1.0
’ [ ]
Mp ATerege 142.0 0.02 28.0 2,0 11.0 0,03 45.2 1.1 11.9 0.3

BOTEs IPPCF = 1illien particlos ef dust psr cublis fout of air.
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V. Msdicel Findines

The inoldscos of uSo:toih amcng, .piﬁ; coverery sa delerniaed by cheet
x-ray 31 given &n Tuble B, The relation heowesn yesrs of exposuro aad per-
cest asbostosts ie inoluded in Table 6.

D.x.'to frequent tursovar ol shipysrd workers ead the length of ti=3

reguirsd.to x-ray 8 Jarge pusber of worksrs, ths puszdsr z-rayed my ast egual

the nimber of pipe coversrs. AV New York 5hip. x-rays ward erizinad of me:

wko have laft the yard shile st Brooklys & few pipe ecverers wers pot X~rays2.

At Boston the 4B x-raysd out of B31 ware 21l older men warkicg in the th':p.
| Bome of thewe pipe soversrs hive had presshipverd experiszce r 8
ssbestss industry, but ths tables ace bszed sclsly oo shipyard exposuroe.
At Few York Suip., for szazple, ths Mbuta; Shop estimated thst sbout
tne-third of tielr pipe coverars had worksd with usbastos befors soming

te the yard. . )

" The ono casa of advanced asbosiosis st Yow York Ship had worked -1:: <
asbrstos indurtry for 28 ywars befors odming tovwrbt in the yerd., 2 Frrc
Diver the tvo cises of moderats a3destorls had worled &2 yeass wad 30 yerss
st pips coverizg ia thelr yurds .

ALl of the z~ray {1lms used in the abovs dats wers first read by sosni-

r -

geoolegizts of the Kedical Dspartment 2% ths ¥ovy !nr:'.s.‘by or. Logky 3t U =

Yerk Sxis,, and by Drs. Frsd mnley sod J, . Moriarlty at Fors Rivers o

additicn a1l of thess filzs were exacined by ors of the suthors (. B. V..
Dr. ¥. C. Dreenin., U.S5.P.3.8. was kind ssough to sxaadne the throe posizi=a

platas ané he a{resd On the diagmoatls.

- '-ZZ.




Sinoe suly thres worksrs out of the 1074 x-rayod had ubu{;,ox!s, and
orch of the thres lad bsen & plpe coversr for mors tl;m 20 yours, Lt would
xppaer that asbestos pipe cowring ia s ralativsly safs occupation. !Ion sy
it must bo.rommnbersd that thess men rotstad smonp ﬂ;a v.nrim.u sperations of
pipe oovering and were not vontinuslly exnoiod o high ceacentrsiicns of ac-
bq:to.l dyst as found in band saw cutting and ceoert mixizg, Zhe sugpsaticzs
nsde in Section I r;lxti'n to sxhaust ventilation and reaniratery protectics

are thersfors cf welus duyih this low ircidence of asbastoxis.



TAULE 5.  IHCIDUCE 9 ASHESTOSIS AMGHG P1RE COVENDIS
'" b ' lhuaber of Csves of hbudtnlh
\aber o ' 0 s f
SRIPYAAD ' \pe_Coverars Muzher X-rayed liuisel Nadereate LJﬁllwcd
Goston 651 18 0 43 L)
Brooklyn 780 642 y 0 o 0
e B
Fors River 168 188 4] 2 0
" Mew York Shipd 174 186 i o 1
Totals 1683 1074 0 2 ) 1
i ‘ :
NOTE: X-rsys from the Portsoouth Mavy Yurd were not avel labloe
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iSlE 6. RELATIONSNIP BEIVEDS LEISTA OF SPCSML AKD IXCIDTICE OF AS3ESTOSIS
Yoars in Pipe Coveringp Industry
SFYARD 0.2 2.5 .1 5.1 10 T
(Ek;:::e& 24 13 8 M
Beyton(Sflented 0 [} 0 0
(Percentegs 4 oi 03 Fatd
{Dxpoaed © - 228 435 87 22
!r_oul:lyn(&ﬁntvd be] o o o
(Bercantepe % 0% on ol
{Exposed 2 13 5 ]
Tore River{Affected 0 0 o 2
. {Perseutago o4 or [ iy
" {=xposed 0 108 4% 17
flen Tork Ship(Affectsd 0 0 0 1
{Perpanings ol 173 03 -5
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VI, Summary and tonclusions

L. fhe dats 1o Tables 3'and 4 inciosts that bund asw cutting, cemect mizing

a:d is8tallation on board ship arz the dustiocat pperatione.

2. The above 3 pperatisms thould be" equipped with, sxheust ventiletion to

tu;'th. total dust eoncentration lcw. Guch dust control will groatly facilizets

good houiskseplng 12 pipe oovering opsraticos.

3. The ircidence of wsbestoris found was low = 0,295 (3 cazen out of 1074

x-raysd). Sicce sash of these § men hsd worked 2t astestos pipe coveriag in

shipyerds for more than 20 years, i% nay be poncluded that such pipe corering

¢s rot a dangerous oecuprtios.

sl

4. The excellen® szhaust vartilatics sumpplied to the igyout 224 cu

£abls st Brocklye decressed markedly the dustiness of thiz speratica.

5. Sincs wtor repellent smppite caznot be wetisd, sxhaust veudilatiis

should be supplied during Yaying put axd cutting of this mitsriel.
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%o should 11ke %3 sxpress 8 ipprza'is‘.foo for thedr sxgellest

poopsratiod to the Supervisors of Shiphuiléing at ¥oe Tork Enipbuildlzg ’

Corporstion and Sethlehss stesl Comprry, Fors iver; to the Terd Madieel | I

erficars and pediorl Officars for Tzdustrial Hyglene at the 3ostos, urookdys ’ i

axd Portamouth Favy Yards and to the Nedtcal Direscters at Bethlehem Stasl

acpazy, Tore RATST asnd Yew York guizbudildicg Corpunﬁnn; .
o 850 {ndebisd to Lisat. 3. 5o Poller 5(8) TSNE, Portmaouth EavY Yard

xpd to Lieut. J. EE* x(s) UEAR, Bosten Mavy Tard £5T alloning us o uas dsta

" grem thelr studive 3= the dust parird iz pipe eorssing qmﬁém da st

pespeotive yrrdae
"o sbould like %2 phank Dr. Chaslee 2. MIl=s'of b
gon of dottled dust sa=plen szd MW

arty Werpal Tags=rs?

tonpazy for deing the potro;}q:hic soaly
Charles D8y td-" She Uniom Aabestss snd Rubbev Compeny {OF splyiss the §nfor=o-

ticn en the devslopment of amegite pipe oovering i shipyssis.
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