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Rot more thaa 50 yoses, asbesros guskeats have been used in
Pipiag. valves, puemps, And ocher equipment 1 Prevent feshagt
of Sulds between 0ild surfaces, Although exposure dus e
evallable for workers in che grakat nusaifactueing industey, thers
808 70 Published FParts 00 AsbeNCs exposures for gasker wsere.
This srticle peesents dats 00 ashestos expasiees dusing use aad
handting of asbestos gaskets fn the ol sad chomice! mdisries,
Uters’ Umerweighted average exponires to ssbeses duriag ree
piscemant of kfier-scevice geekacs, cnegie fabricaioa feurting)
dmmc,mmw«mwmm
. lnside Gesket Teallees were olf within che Occupations! Safaty
and Heslth Administration (OSHA) Permiseidié Rorosure Lines,
The peactice of dey removal of sfiersetyice sheet ', tcets, fob

lewsd by dry polishing of the semting sucfoces wiin 8 127

andee, eould create § $H0Pt-Icrm ssbeNtos (XPOSLre Jevel I encess

the gaskacs aad searing surficws peioc se gashee replsssaent.
1a July 1989, cha U.S. Bavicuhasntal Prosction Agancy (BPA)
prohiblted the manufacture, kmportstion, precesting, snd &

tribution in commerce of most abestos geskets By 1994, SPAY
dacision w0 ban M.ﬂwwmb&du&bnw
date obtained from the pstket menufactunirs. However, asbestos

ma«mmmnhw«lb:mmb&om

temoved snd adeting e fae
e e e
mummwmm foliowed, Obeag,

AT MoDermiolt, $.J:s Exposure % AVDeNos rom Asbesies Saviely.
Appl. Dooup. Eaviron. Hyg. 6588-081; 1991,

Introduction

Muw‘;ﬁwmmM(m).
equipment 10 prevent leskage of
ﬂuld:gwcnaohdﬂm mmm-mlmh
hest and chemical resisiance, and reasoasble cort make
m-wmwem:mkmmmm
fn Jufy 1989, the US. Enovironmenti] Protoction Agercy
(EPA) inxued & final rule banning, In Stages, the munufac-
ture, imponation, processing, snd disiribution i com.
mence of esentlally all asbeston producest!? B placed
asbestor gaskets undor o Stige 2 ban, The effoctive dstes
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for the Suge 2 ban are Augux 24, 1993, for manufacture,
impocwgrion, and processing and Augus 25, 1084, for dis- -
tribution In commerce. EPA's dechilon 1o ban asbencs gas
ets was based solely on expunure das o the asbesos
ket manutacturing fuclittios. A scarch of the Licerature
showed no published studies repornting gatket users' s *
bestos exposures. Despite the BM's recent action, asbestos
gaskets il conzinue 10 be handiied for many years in the
workplace a3 in-scrvice gaskets are replsced and inven-
tories of the remaining asbestos guket materisi are used.
This article presenis dus oo asheatos exposures during
g snrd handitas a”esbozog gatkets in the olf and chem-
il induntries. Some putnpe comain ssbeatos in the pack-
hgmadauwdtom!wwﬁmmbaemm
Inctuded (n this study,

Types of Ashestos Gaskels

mmmmmdameummm&md
in the oll and chwemical process plams:

. o Sheet paskets, which are typically ¥is or W fnch thick

mdmm«dm(mmumm
d\rymle asbestos) with Nitrile or Neoprene hinder.
.mmdmwhmmdmaw
muterial compremed between Type 504 Scxinlens Sieof -
spicel windinge. The windings sre held a place be-
tween an cutside carbon seet compeession centering
ting and & Type 304 Suiniess Sicel Inner ring, Spiral
wound con rch move than shoot gasken b
provide greater seafability and bever blow-out
pon of
o Metaldacketed gasiots, which conslst "
asbesos filler materist held within o between metsl
facketing. Motal Jacketed gasicess sre primarily used in -
large heat exchangers oc vessel manways. :
Bocause the ashenos Aller material in a metaldscketed
guker is virtually enclosed by the motal jacket, asbestos
expasure is not 2 problem for users of metaldacketed gas- -
*kets. Therefore, the emphasis of this article Is on spirel
wound gaskets gnd sheet gaskets,
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TABLE £ Workars® Asbasios Expasores During Shoet asket Fadrication

Simoie
Duration Conceatralion

- Deacription of Gashet Fetxication Techniques mig bervod)
Long-Torm Sampies .
Culing with powie shome a0 harmemr Purcht E <] [T IH
. Outing Witk powes Shate 4N whasi culies 03 ao1?
Cutieg with s on & I aortace inbis o0 401t
Cuaing with pouer shie 200 hamver gunch £ Y] Y. ]
Ouiing ol powdr shesr and scisecrs @ 9001 .
Outiing with powat shesr snd hewmer Suach % 0008 .
3 . Cuting wilh whael auller ond Nomawe purch “$ 0.00%
- Short-Tecn: Sempies
Ouiag whh & ssder sow 19 (%)
Cuting wik & bt aw <] an
Ouling with gtuer Shatr and wheel sy | (X
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Spirel Wound Gaskets

$Spiral wound gaskets come prefbricated from the mane
ufacturers. Therefore, there are no sshestok expasures re-
lated to the on-site gasket fabrication oc slicration. During
gasket replacement, an afterservice spirel wound gasket
cun be easily lifted from the sexting surfioe, In . Qe s

- vercally tnstaliod spirnt wound gasker, the Ojd gaskat aould

Bl off by ks own weight as so0n s the sexting surtkes
are separsted (f the gnsker was au held i place (Figure 3).

Before insiatling the new gaskes, workers mey wipe (he
sewting surfices clcun with % rag o may remove sy cor
rosion with 3 wite brush, Consequently, asbestos Abcors
remaining on the sewing surfaces are didurbed, resuking
in 8 brief exposure 1 sirborne asbexcs. Two short«lucsnion

‘alr sampics were collectexd during replacement of o typ:

ol spirat wound gudkos in a piping sysiem. The monds
toring period covered the jiting and disposal of the old
guskets, wire brushing the surfices of the Ruyes, and
insatling the new gaskcts. Rosults show nondevecable atee
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borne fiber kevels (dotection fmit » GUS Abarrce), indle
ing no worker exponure problem during tho us and
handling of spiral wound guskets,

Fabrication of Shoeet Gaskets

4

& ofl refineries snd larger chemica! planis, ashestos
shect gasket materinls ane usually purchused (n bulk sheets.
These are later fibricutixt (Cut) into gaskes of various sixes
and shupes &t the fucttity’s maching shop. vanous types of
cyuipment and tools, kcluding power shwars, hammer
punch, wheed cuter, knife, and saber saw, may be used in
the fibeicmion process (Figure 2). Workers' sahess ex-
posures during fabricwion of sheet gasiats are summa-
tized in Table & Seven fillahift, penina] ale sumples cal
e guring the day of shus sasty Aheicson showed
thax timewel od sverugd (TWA) €Xposune concenios.
uons rangod from 0.001 © 0.017 fiber/ce, well within the
0.3 Abertc Permimtbie Bxposure Limt (PEL) mx by the
Oocupational Safeey ard Heulth Admintrsiion (GSHA)NY)
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TABLE L. Workers' $hort-Term Asdestos Bxposures Durng Reglacement of After-

Sarvies Shoat Ouskole

Four shoterm alr samples collected during the posk s
don period of gasket fabricstion showed that shoct<cunaion

exposures cangexd from 0.33 10 049 Mder/ce, which were .

within the 1.0 fiberroe OSHA Bxoursion Limk.!3 Although
respirgocy protecuon i not required ¢ those exposure
leveds by the OSIiA Asberros Standard, warkers are in-
sruced (o wear 3 half-mask HEM rospirgtor 85 8 precsus
tionary measure during fabication of sheet fasikets.

Roplacing Shest Gaskets

1he jub of replacing sheet gaskets s generally 8 short
dursion task, lasting from several minutes for replacing &
small pipe flange panket In the fiekd 10.slightly under o
hour for replacing a largestred pump gasket in the thop.
The shoot gaskets gre under tremendous seuting sress

(€2 10,000 pat) during scevice, and they may be in coatact

with oxkiizing o¢ corrosive (luide. Aa the sealing surfuces
are scparsied, sometimes the aferservice shoet gasket
team, and picces of the hroken gudet matecte! stick tigfuly
10 one ot hath of the scating surfaces. A flst scvew driver,
putty kalfe, or scoaper is used to (it the broken gaskor off
the maal, followed by screping, brushing, polishing, oe
even sanding 1o clean the sening surfaces befure instlling
the now garket (Rigure 8). When this clesalng is dons in
dry conditions, asbestos fibers can bocome sichorme 0
<reme a potential {nhatation hezard. To guard aguinet ex

.

Coading the OSHA PEL ur Bxcursion Limk, or simply as &
precautionary measurs, workers should be srequired 0
wear 8 hallface HEM respirsior during dry removal of
sfieracrvice shet gaskets. T
Workers® shostderm ssbescs exposurcs wene moni-
wred % four different refinerics and chemical plants dur:
ing removal of sftur-service sheet gaskets. Tuble il sum-
markes the monkoring rsults under two methods of gkt
remmoval and seating surface cleaning, Le., the old method
of dry removal and dry surfice clcaning snd & new method
of wot removel and wet surface clesning, Shortderm ex-
posures during the old way of dry removal varted between
0.11 and 0.33 filxeice when surface clemning wis done
with 8 scraper andror with & wire beush. Qne alr ssmple,
collected during dry polishing of pipe flanges with 8 power
sander, showed 14 fiborw/ee for 8 task that lasted for 25
ninuses, Although that particular alr ssmple was collected
in 1586 and was in con whh the then

OSHA PEL of 0.2 fiberfee (8-haur TWA), & would no longer
awdt the curret 1.0 fibeercc OSHA Excursion Limit,
Awawork method was heer gaablished foe the retaoval
of efter-acivice shact gavkets, Typially, the wetawork pro-
cadure calls for the g, ing of & savenomsed wetling
sgene (¢g.. Chemerton 723 Sprasolvo Penetrating Off) o
wat the grket and the seating surfaces boefore removing:
and cleaning (Figure 4). Monioeing results indicme that,
wihwn the wet mahod s employed, workers' shotteerm
sahenos exposures were afl below detection (detoction
Hmit = 0.06 fibar/ec), Becsuse very little timve and labor
sre kwolved, and a sprey can of weeting agery is sif the
maecial that §5 required, the wetavork method for gasioes
replacement s well received by wockers and by plant

M Traller Worker Rxposure

umnamdmm%m&uumw
Hs, gaskes of all types sre 8 special sorsge
%%mmmm.muwumw
an sitendant whose duties goe (o maincain an isvemocy of

diribute new gatkets to other workers. During unk shut-
m::mummund:m'sc&hcmoodmmbew%
3 in many picces of equipment src replaced.

WN%?“ samples were cullected from Gasket Trafler
srtencants during two major shutdowns & 3n oll refinery.
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Results show the traler suendants’ $-hour TRA expasutes
&mmo.m»mmwmnow

Conciusions -~
. 10 abesios during onvelte Ixbrication, hane
]

ng, &nd repiscement of gaiets can be asinalned well
below the OSHA PL with good work practices. The past

-
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pracrice of dry removit of sfier-mervice ahect gaskors, (b
kowad by dry polishing of the sesting surfaces with a powoe
sander, could creme & shortderm exposure in excess of
the OSHA Excursion Limk, This porcntial exposure, howe

ever, can be controliod by welting the gasiet and the soxt
ing surfaces prior 10 gosket replacement.

Recommendations

Adbemos gaskoding maerials play s imporunt role where
their special featurcs arc necded. Their use remaing ac-
cepable 83 long s they sre nifll commercially svailsble,
Replacing afteracrvice shoat gaskets and cloaning the seaty
ing surfaces urkler wet conditions minimises fiber relesse.
In addicion, rogandiess of the exposure fevel, a hall-fice
HERA respirator shouk] be provided &3 8 precactionary
measure when the sesting surface cleaning involves brush-
ing, polidiing, or sanding, o when handitng frishle ashemos-
conmining wase garket materiale,
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