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For mote than 30 yoars, asbesios guskets have boen used in
piping, vaives, pumps, and ocher equipment 1 prevert leshags
of flulds between solid turfaces. Although exposure deta are
svafisble for workers in che gasked nuanufacturing indusey, there
10 no published repores 00 arbestos exposures for gasket users.
This scticle presencs dats 00 ssbestos expasuces during use and
handling of asbestos gaskets in the ofl sad chamical induseries,
Users' Ume-weighned average exposures to asbestas during re-
placement of after-scrvice gaskats, onsshe fabrication (outting)
dMMt.NMWdMNMM

. inside Gasket Trallers ware sli within the Occupstional Sefaty

and Heolth Admialsteation (OSHA) Permiseldlé Brposure Linvie.
The peactice of dey romoval of sfter-setvice sheet gaskets, ol
lowed by dry pollshing of the senting wmurfaces with s power
satder, could create o sivort-ocrm asbenstos exposure luvel in excess
of the OSHA Bxcursion Lintis. This type of posentiel, short-seem,
high esposure, however, can be slimiased simply by wening
the gaskaty and searing surflucas peloc 90 gushes replassarent.
In July 1989, che U.S. Bavicunmentsl Protection Agency (BPA)
prohlblhed che manufacture, imporeation, processing, snd dis-
eribution ia comumerce of MmoN asbestos gaskets by 1994, BPA'Y
Mnmmm'vuunﬂynw
dme obuained from the gasket monvfacturdrs. However, asbostos
Mowmmmwhudhmmhthm

“ mmmumw
from this iavestigation suggest thet ssbeseos
mumww MM

Momumammwm
Appl. Dooup. Environ. Hyg. 6:568-001; 1991,

introduction

Asbestos gaskets are used extensively mp«pm(mnm).
valves, puinps, and other 10 prevent
flulds between solid surfaces. Its high plysical mh.
heat and chemical resisiance, and reasonable cost make
asbestos & good choice where those features sre impoctant,
In July 1989, the US. Bovironmental Protoction Agency
(TPA) issucd & final rule banning, In stages, the manfac-
ture, imporwtion, procesaing, snd disribution fo com:
merce of exsentially al} asbestos productst'! EM placed
asbestos gaskets under 2 Stage 2 ban, The effective duten

L) 1047-S7IKMI000)-HRNE2004 & 1991 AN

for the Swge 2 ban arc Augus 23, 1993, for munufacture,
imporarion. and processing and Augus 28, 1994, for dis-
tribution in commerce. BPA's dechion 1 ban asbestos gas-
kets was based solely on exposure dats w the asbesos
pasket manufacturing fucllitics. A search of the likersture
showed no published studies reponting gatket users’ a5
bestos exposures. Despite the ERA's recent action, asbesios
gasloets will continue to be handied for many years in the
workplace a$ ia-service gaskets are replsced and inven-
tories of the remalning ssbesos grsker material are used,
This anticle presents date on sshexos exposures during
use and handling of asbestos gaskets in the oll and chem-
icel Industries. Some pumps comain asbeatos b the pack.
fng material usced (o seal mlngduﬂs.ttmemm
included in this study.

Types of Asbestos Gaskels

The following three types of gaskets are mmonlyund

in the oll and chemical process plums:

» Sheet gaskets, which are typlcally Vic or % lnch thick
compressed asbestoy shoets (containing ‘st least 70%
chrysotile asbeacos) with Nitrile or Neoprene hinder.

o Spiral wound gaskets, which consist of asbestos Aller
material compremced between Type 504 Stainless Sicel -
spirel windings. The windings are held in place be-
tween an owside carbon sieel compression centering
ting end 2 Type 504 Stainlcss Sicel lnner ring. Spiral
wound gaskees cost riuch more than shoot gaskes ba
provide greaicr sesaiability and beues blow-out
prevention.

o Metaljacketed gaskes, which consist of compressed "
asbenos filler material held within or between metal
facketing. Motal Jacketed gaskets are primarily used in -
large heat exchangen or vessel manways. _

Because the ashestos filler material in & metaldacketed

gasker is virtually enclosed by the matal jacket, asbestos
exposure is not 3 problem for users of metaldacketed gas-
kets. Therefore, the emphasis of this articie Is on spiral
wound gaskets and sheet gaskets,
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Sample
Ouration Condeatralion

Degcription of Gashet Febrication Techniques min (fbere/oc)

Cong-Term Samples
Cuting with powee shosr and hammer punch
Outing with power shosr and whes! cuties
Cuting with inils 6 & 1008 surincs Wtbls
Cuming with pawer shae 8nd hammar punch
Ouvlling alh power shesr and sciseors
Oufiing with power ehesr snd hemmer pumch
Culing with whes! oulter ond haaier Punch
Shork-Ten Semples
Ouing whh & aabor saw
Cullng with ¢ stbor v
Oulling with power thatr and whes! oulier
Ouling with gower shasr and whasl euller

N 0013
408 aot?
“0 a012
11 000%
@ 0.001
%9 0.008
“s 0.003
55 0.5
68 03
t ] 04
% 0.84

8piral Wound Qaskets

Spiral wound gaskets come prefabricated from the man.
ulacturers. Therefore, there are no sshasios expasures re-
lated to the on-site gasket labrication oc alieration. During
gasket replacement, an after4ervice spirel wound gasket
cin be easily lifted from the seating surfices. In fact, for o
verucally insatlod spird wound gasket, the ojd gaskey aould
fall off by s own welght us soon as the sexting surtkes
are separmed if che gasker was nex held in place (Figure 1).

Before inulafling (he new gaskets, workers may wipe the
senting surfaces cleun with u rag or nuty remove sny cor
rosion with a wite brush. Consequently, asbestos fibers
remaining on the seuting surfces are disurbed, resuking
in & briaf exposure 10 sirborne asbentos. Two shonr«<iucstion
air samples were collected during replacement of tao typ:
ical spirul wound guskets (n & piping sysern. The moni-
toring pertod covered the liting and disposal of the old
gwskews, wire brushing the surfices of the flawges, and
insalling the new gaskots, Rasults show nondetecble atr»
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botne fiber levels (dutaction limit = 0U6 iber/ee), indie

ting no worker exposuce problem during the use snd
handling of spiral wound guskets,

Fabrioation of Shoot Gaskets .

A ofl reflneries and larger chemical plame, sehestos
shect gasker materials ane usudtly purchased n bulk sheets.
These are Lcer fubricutid (Cut) 1nto gaskets of various sizes
and shapes at the frcitity's machine xhop. various types of
eyuipment and tools, hwluding power stwars, hammer
punch, whed cuucr, knife, and saber suw, ny be used in
the tabricmion poocess (Figure 2). Workers' ashesius ex-
posures during hbricwtion of sheer gaskers are summa-
rixed (n Table 1. Seven fullshift, personal sie sasmples col.
lecied during the days of shees gaskes briction showed
tha dmeweighied averuge (TWA) exposure coneenieg-
tons ranged from 0.001 t6 0,017 fiber/ce, well within the
0.2 fiborax Permimible Bxposure Limit (PEL) met by the
Qcocupational Safety and Health Adminisiesuion (OSHA)D)

PIGURE 2. Fabricating & sheat gasket,
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TASLE U, Workers' Short-Term Astestos Expasuren During Replacenent of Alter-

Servios Shoot Oaokole

Bample
Ouration Concentration
bers/od

Mothod of Removal and Sesting Suriace Clesnlng (min)

9
@
8
b 14
0
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Four shoaierm alr samples collected during the peak e
tion period of gnsket fabrication showed that short-dunaion
res ranged from 0.33 t0 049 fiber/oe, which were .
within the 1.0 fiber/ec OSHA Bxcursion Limk!3* Although
respiratocy protection is not required at these exposure
levels by the OSHA Asbestos Standard, workers are in-
sructed (o wear a hall-oask HEM respirstor as 8 precaus
tionsry measure during fabrication of sheet gaskets.

Replacing Sheet Gaskets

The Job of replacing sheer gaskets is generally & short.
durstlon task, lasting from several minutes for replacing a
small pipe fange gasket In the field 1o slightly under one
hour for replacing a large-stzned pump gasket in the shop.
The sheet gankets are under tremendous sesting siress
(eg., 10,000 psi) during service, and they may be in contact
with oxkitzing o corrosive fluide, As the sealing surfuces
are scparsied, sometimes the aferservice shoet ket
tears, and picoes of the broken ganket materisl stick tightly
10 one of hath of the scating surfaces. A fut screw driver,
puity kalfe, or acraper is used to Ut the broken gasker off
the mew), followed by scesplng, brushing, polishing, or
even sanding 1o clean the senting surfuces before instailing
the now garket (Figure 3). When this clesning is done in
dry conditions, asbestos fibers can boocome airborne w
creme a potential inhalation hezard. To guard againe ex.

ceeding the OSHA PEL ur Excursion Limbk, or simply s &
precautionary incasurs, workers should be roquired
wear @ half-face HEMA reaplrolor during dry removal of
sfiecocrvice sheet gaskets, ‘
Workers' short4erm ssbesos exposurcs were moni
tored at (our different refinerics and chemical planis dur:
Ing removal of aficr-service sheet gaskets. Tuble Il sum-
mackacs the monioring results under two methods of gasiocs
removal and seating surfance cleaning, Le., the old method
of dry removal and dry surfice clcaning snd & new method
of wet removal and wet surface cleaning. Shortderm ex-
posures during the old way of dry removal varied between
0.11 and 035 fiberice when surface Cleaning wits done
with 8 scraper and/or with a wire brush. One air ssmple,
collected during dry polishing of pipe flanges with a power
sander, showed 14 fiberw/oe for & task that Jasted for 25
minutes. Although that particular alr ssmple was collected
in 3986 snd was in compliance with the then
OSHA PEL of 0.2 fibervoc (8-hour TWA), it would no jonger
nwot the curret 1.0 fiberfoc OSHA Excursion Limit.
Awetwork method was later established for the removal
of ser-acivice shect gavkets, Typically, the wet-work pro-

ashewos exposures were afl below detection (detoction
lmit = 0.06 Nber/ec). Becsuse very litle time and labor
are involved, and a spray can of werting agent is all the
maceial thee s required, the wetwork method for gasicet
replacement in well received by workers and by plant
management.

Gasket Traller Worker Exposure

platy, gaskets of all types are kept in & special storage
fucility called the Gasket Traller. The trailer is staffed by
an atierckun whose duties are to maintain an inveniogy of
gaskew, 10 collect and dispose of ysed gaskets, and to
dimribute new gaskets to other workers. During unk shut-
down md (wenaround time, the stendant can be veey busy
o grskets In many pleces of equipment sre replaced. Six
personal sir sumples were collected from Gasket Trafler
atendants during two major shutdowns & an oll refinery.
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Results show the traticr auendants’ 8-hour TRA exposures
ranged from 0.037 to 0.058 fiberrec, well within the OSI{A
+ PRL

Conciusions

Exposures 10 asbesios during on-ae fubrication, hane
* dling, and ropiscement of gaskens can be ataintained well
below the OSHA PtiL, with good work practices. The past
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pracuice of dry removii of after-service shect gasiow, ful
lowad by dry polishing of the seating surfaces with e power
sander, could creae # shondcrm exposure in excess of
the OSHA Excursion Limk. This porential exposure, how
ever, can be controlicd by wetling the gasket and the acat-
ing surfaces prior 10 gasket replacement.

Recommendations

Asbentos gasketing materials play an imporant role where
their special featurcs arc needed. Their use remains ac-
ceprable & Jong as they are il commercially svailable.
Replacing aftier-service shect gaskets and cleaning the seat.
ing surfaces under wet condittons minimines fiber relesse,
In addition, regardiess of the exposure fovel, a half.face
HERA respirator shoukd e provided as & precautionary
measyre when the seating surface cleaning involves brush-
ing, polishing, or xanding, ur when handling frisble axhestos-
conmining wastc gasket materiale,

References

4 U3 Bvirannsciud Prutcction Agencys 40 CPR Part 763, Adsewion Man-
viicture, Importion, Processing, and Disicefiastion in Comineece Pro-
hibiions; Pinal Kute. Fud, Reg. Vol. $4, No. 133 (uly 13, 1960).

2 UL Depaamnt of Labor, Occupmionst Safety and icukts Admiboks:
wmion: 39 CMR Furt 192650 Adhamcs, Tremoliie, Anchoplnlie; snd
Actinolne, Hod. Reg. Yul. 51, Nos 119 (unw 20, 1508): ssended in fed,
g, Vil 83 No. 178 ¢Supreanbor 14, 19608) :

NICONIG 8/28/90; review oscision §¢1340; rovision &1040, evowied 101000

91

aesENDA4




