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Exposure to Asbestos from Asbestos 
Gaskets
Retort T. Cheng and Henry J. MoDetmoft
Chevron Corporttfon, *.0. Rex TWd, ton ftenefee* CeMomte 041*0
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Asbestos gates ere wed extentey to piping (ftangesx 

vahea, pumps, end ocher equipment to prevem leakage of 
fluids between solid ettrfiees. tts high physical strength, 
host and chemical rcMmance, and reasonable cost mike 
atocstosi good choice where these features are Impotent 
In July >989* the U$. Environmental Ffotoctiprt Agency 
(Ete) taood a Anal rule banning. In stages, the msnufee* 
lure, importation, processing, and distribution in com­
merce of «*em tally ail ubestos products.0' BRI pieced 
asbestos gaskets under a Stnge2 ban. The effective dates

tor the Stage l ban arc AugiM *5, 1995,. for manufacture, 
importation, and prcceulng and August 25,1904, tor dto 
tribute in commerce, bra's deefekm to ban asbestos ga­
te** was baaed solely on expumue data ot the ssbatos 
gasket msnufccturtng tocdttics. a scorch of the literature 
showed no published studies reporting gasket users' u> ' 
bestos exposures. Despite the BAft reoent action, asbestos 
gasketa will continue to be handled tor many year* in the 
workplace as to-aervke gaskets are replaced and inven­
tories of the remaining asbestos gasket material are used 
This ankle presents data cn ashotoa exposure! during 
it* ^«2bcsoa gates in toe ott and chem­
ical industries. Some pump* contain asbestos in toe pack­
ing materia! used to seal routing shafts; these are nos 
included m ton study.

Type* of Aabaatos Qeekeu
The following three types of gaskets are commonly used 

In the oil end dttmkal proceaa plaiuas
• Sheet gaskets, which are typically Wt or H inch fhkfc 

comprewed asbestos ahoeu (containing * least 70* 
chryeotUe asbestos) with Nitrile orffioprene hinder.

• Spiral around gstes, whkh constat of asbestos flUer 
wtorlal compcemed between Type 504 Samlets feed 
spiral wtndli^i The windings are held in place be­
tween an outside carbon steel compression centering 
ring and a Type 904 Sukitesa Stcd inner fit*. Spiral 
around gaskets costmuch more than sheet gates tot 
provide greater aetlability and better blow-out 
prevention.

• Meteldacketed gates, which consist of compressed/, 
asbestos flller material held within or between metal 
fetelng. Mctai-Jacketed gsskeu are primarily used in 
large heat exchangers or vessel manways.

Because the asbestos flller material in a metakjateed 
gmket It virtually enclosed by toe metal Jacket, asbestos 
exposure la nor a problem for users of meiaHateed gaa- 
’ken. therefore, the emphasis of this article is on spiral 
wound gates and sheet gaskets.
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Spiral Wound Owkett
Spiral wound gaskets come prafrbrioited from the man- 

ufkturera. Therefore, there ere no tshexux exposures m* 
tiled to the onstite gasket fabrication or alicmJoa During 
gasket replacement, an after-service apirtl wound gvket 
can be easily lifted from the totting turfeex. In fea. fbr ■ 
ucnlmUy Installed eptrnl wound gasket, the old gBtcei would 
bit off by Is own weight «s soon is the seating surfeces 
are sepuioed If the gasket wa» not held m place (Figure 1>

Defers tnaufling the new gasket*, worker* may wipe the 
anting surikce* dean with a rag or may remove any cor 
ruriun with a wfte bruit). Consequently, asbestos Abort 
remaining on the seutlng surfaces are disturbed, resulting 
in • brfrf exposure so tlrboroe aflbeuts.‘Hvo ihon^lucarion 
air simples were collected during replacement of two typ­
ical spiral wound gasket* in a piping system. The moni- 
tormg period covered the lifting and disposal of the old 
gaskets, wire brushing ties surbees of Ute Range*, and 
Installing the new gusketa. Hesults show nondetectable a^

borne fiber levels (detection limit » oud fihenee). indl* 
rating no worker exposure problem during the umi and 
handling of spiral wound gaskets.

Fgbrtottion of Shod Gaskets
to oil refineries and larger chemical pious, ashostui 

sheet gasket materials are usually purchased in bulk sheets. 
These are later fabricated (cut) imogaskew of vartous sixes 
tnd stupes at me bdhty's machine shop, various type* of 
equipment and took, including power shears, hammer 
punch, whed cuticr, knife, and saber «iw, may he used 1ft 
the bbrfcadon process (Figure 2). Workers* asbenus ex- 
posurcs during fabrication of sheet gafcecs are summa­
rized tn Table!. Seven fu!l-*htft, peraonal air sample* rul. 
tetxd during the dais & stews grata ^briCAton rtowvd 
dot time'weti;r.-d 'average (TWb) exposure concentra­
tions nngod from 0.001 to 0.017 Rberttc, well wkhin the 
04 ftbente FermUnlbte exposure Limit (F8L) out by the 
Occupational Safety and health Admlnbarnkm (OSHA)^’

nouaci. ftgmrtno t trim mum pitm wusit nwaunsimatsMtet.
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four short-term tir samples cufleeted during foe peak ae* 
don period of grata fabrication showed dot shortdunttan 
exposures ranged from 033 to M9 fiber/ce, afcich were 
within the 1$ fibet/ec OSHA Excursion Umfc.<,‘Although 
respfraocy protection ii not required * these exposure 
level* by the OSHA Asbestos Standard. worker* ere kv 
atructcd to wear a half-mask 1JBM respirator a* * precau* 
tionary measure during fabrication of sheet pastas.

nimlarlnn fihsai Oaaknte

The Job of replacing sheet gariera is generally e rim»v 
duration task, lasting from several minute* for replacing • 
small pipe ftu$e grata In (be Held to-slightly under one 
hour for replacing a large^tred pump gasket in the shop. 
The sheet gasket* are under tremendous setting stress 
(eg., 10W P«l) during service, and they may be in contact 
with oxJdtadng or corrosive fluids. As the seating surfaces 
are separated, sometimes the after-aervice sheet garitet 
team, and pieces of the brdcee gMket mated*! stick Ujthdy 
to one or both of the seating surfaces. A flat screw driver, 
putty knife, nr scraper is used to lift the broken gasket off 
the meta), followed by scraping, brushing! polishing, or 
even aanefing to clean the setting surfaces before instaiKng 
the new gasket (Figure 9X When this cleaning is done In 
dry condfUon*, asbestos fibers can become airborne to 
create a potential inhalation hoard To guard against e*

fttuva. inMint to print ssrifo arts*.

m

deeding foe OSHA pa. or Excursion limfc, or simply m a 
precautionary measure, workers should be required to 
wear s half-face HEM respirator during dry femoral of 
aftcrcrvlce sheet gaskets.

Workers' short-term asbestos cyosurcs win morri* 
tored at four different refineries and chemical plans dur* 
ing removal of afiur-servfce sheet gaskets. T&U sum- 
marfao* the monitoring results under two methods of grata 
remorai and seating surface cleaning, be* the old method 
of dry removal and d^r surface derating and a new method 
of wet removal, and wet surface cleaning. Short-term'ex­
posure* during the old way of dry removal variedbetween 
dll and 033 fiberfcc when surface dcaning w* done 
tah a scraper amtawfeh a wire brudt. One air sample, 
colloaedduriAgdrypoilshing of pipe flanges withapower 
sender, rimvred U fiberricc for a task that lasted for 2$ 
minutes. Although that particular air sample was coOeoed 
in 1986 and was in compliance with the then applicable 
OSHA pel of OJfibcntc (gbourTnO.lt would no longer 
meot the current 1.0 flber/cc OSHA Excursion Umk.

Awet>worie method was tecr established for the remoral 
of rilewieivlce sheet gaxkets. Typically, foe wet-wrek pro- 
eadure calls for tl>e iprv^ of a Mbcnrtnacd wetting 
agent (eg.. Chesterton 723 Spnaoho Penetrating Ofl) to 
wet the gaAet and the seating surfaces before removing 
and cleaning (Figure O- Monitoring results Indicate that, 
when the wet method is employed, workers* ahoruerra 
asbosos exposures were all below detection (detection 
limit » 0.0$ ftbe&cc). Because very I trie time end labor 
•re involved, and a spray can of wetting agent Is e9 die 
material that is required, the wetworit method for gasket 
replacement is wcU received by workers and by plant 
management ~

Qtefcet TraUr Worker Exposure
At aooK of the larger petroleum refineries and chemical 

plants, gaskets of ail types are kept In a apeeial storage 
facility called the Grata Trailer. The trailer Is staffed by 
tti auendmt %4x»e duties are to maintain an inventor of 
grakeut. to collect and dispose of used gaskets, end to 
dfeertbutc new gaskets to other worker* During unit shut­
down and turnaround time, the attendant can be very busy 
a* gaskets in many pleceaof equipment arc replaced. Six 
personal air samples were collected from Gasket Trailer 
wtcndtnu during two major shutdowns at an oil refinery.
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prate of dry removal of lAcr-urMce sheet gukcu, Cl»^ 
lowed by dry' polishing oftlw rest tag suffice* with t power 
lander, could create « short^cmi exposure in excess of 
(he OSHA excursion limit. This pdendal exposure, how* 
ever, can be controlled by wetting the gasket and the scat' 
tag «urfteea prior to gasket replacement.

ftaoommendatton*

Asbestos gadocting material* play an important role where 
(heir special Mures arc needed Their use remains ac­
ceptable » long as they are still commercially available. 
Replacing afteMcivioe sheet gaskets and cleaning the acat* 
tag atirfiioes under wet conditions minimixes fiber release. 
In addition, regardles* of the exposure level, a haltece 
HEM respirator rfxxikj be provided as a precautionary 
measure when the seating surface droning involves bnah- 
tag, polirfitag. or sanding, or when handllty filahle adware- 
containing waste gwket materials.
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Results show die nailer attendants* Wtourra exposures 
ranged from 0.0J7 » M$$ ftbetfee, Ml within the OSIU 
PEL
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tepuaures to asbestos during onehc fitbricadon, han­
dling, and replacement of gaskets can be otttatained well 
below the OSHA ns. wuft good wotfc practices. The past
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