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For more than 50 vears. asbestos gaskets have been used in
piping, vaives, pumps. and other equipment to prevent leakage
of fluids berween solid surraces. Although exposure dara are
availabie for workers in the gasket manufacturing industry, there
are no publisned reports on asbestos exposures for gasket users.
This article presents data on asbestos exposures during use and
handling of asbestos gaskets in the oil and chemical industries.
Users' time-weighted average exposures to asbestos during re-
placement of after-service gaskets. on-site fabrication (curting)
of sheet gaskets, and handling of new and after-service gaskers
inside Gasket Trailers were «ll within the Occupational Safery
and Health Admtinistration (OSHA) Permissible Exposure Limic.

7e practice of dry removal of after-service sheer gaskets. fol-
iowed by drv polishing of the seating surfaces with 2 power
sander. could create a short-term asbestos exposure ievel in excess
of the OSHA Excursion Limit. This type of potential, short-term.
high exposure. however. can be eliminated simpiy by werttung
the gaskers and seating surfaces prior to gasket replacement.

In July 1989. the U.S. Environmental Protection Agency (EPA)
prohibited the manuracture, importation.. processing, and dis-
tribution in commerce of most asbestos gaskets by 1994, EPA’s
decision to ban asbestos gaskets was based soleiv on exposure
data obctained from the gasket manuracturess. However. asbestos
gaskets will continue to be used for maay vears in the workpiace
as in-service gaskets are removed and existing supplies are in-
stalled. Darta from this investigation suggest that asbestos gaskets
can be safelv handled if proper procedures are followed. Cheng,
R.T.; McDermott, H.J.: Exposure to Asbestos from Asbestos Gaskets.
Appl. Occup. Environ. Hyg. 6:588-591; 1891.

Introduction

Asbestos gaskers are used extensivelv in piping (flanges).
-aives. pumps. and otner sguipmen: [0 preven: leaxkage of
fluids berween soiid surfaces. Its high phvsical streagth.
neat and chemical resisance. and reasonabie cost make
asbestos a good choice where these fearures are important
in July 1989. the UC.S. Environmentl Protecuon agency
"EPA) issued a final rule banning. in stages. :he manufac-
zre. imporuuon. processing. and distributton i com-
merce of essenuallv all asbestos croducts. ! EPA placed
' asbestos gaskers under 2 Swuge 2 han. The effecuve dates
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for the Stage 2 ban are August 25. 1993, for manufacture.
importation. and processing and Augusi 23. 1994. for dis-
tribution in commerce. EPA's decision to ban asbestos gas-
kes was based soleiv on exposure dau a1t the asbestos
gasket manufacuring faciliues. A search of the literature
showed no published studies reporung 2asket users’ as-
bestos exposures. Despite the EPA’s recent action, asoestos
gaskets will contunue to be handled ior many vears in the
workplace as in-service gasxets are repiaced and inven-
tories of the remaining asdestos gasket material are used.
This article presents data on asbestos exposures during
use and handling of asbestos gaskets 1n tne oil and chem-
ical industries. Some pumps conuin aspestos in the pack-
ing material used to seal rotaung shams: tnese are not
included in this studv. :

Types of Asbestos Gaskets

The follon1ng thre= npes of gaskers are commonly used
in the oi] and chemical process plants:

« Sheet gaskets. wnich are npically Ye or 4 inch thick
compressed asbestos sheets (conmuning ar least 70%
chrysotle asbestos) wath Nitrile or Neoprene binder.

« Spiral wound gaskets. which consist of asbestos filler
material compressed berween Tipe 304 Suiniess Steel
spiral windings. The windings are held in place be-
tween an outside carbon steel compression centering
ring and a Tyvpe 304 Suainless Steel inner ring. Spiral
wound gaskets cost much more than sheet gaske's but
provide greater sealabilitv and better blow-out
prevenuon.

o Meul-lacketed gaskers. ~hich consist of comprassed
asbestos filler matenai held witun or berween mezi
jackeung. Meul-jackered gaskets are primarily used in
large hear exchangers or vessel manwavs.

Because the asbestos filler material in a meml-jackered
gasket 1s virtually enclosec bv the memni jacket. asbestos
exposure is not a problem for users of metal-iacketed gas-
kess. Therelore. the emphasis of this arucle is on soirai
wouna gaskets and shes: gzaskets.
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TABLE I. ‘Vorkers' Asoestcs Sxposures Junng Shest Gasket Faoncancn

Samote
. Duraton Cancentranon

Descnotion of Gasket Fapncaton Techmgues min) fiberwee:
Long-Term Simotes

Cuaing with oower Srear snc SanTer Cunct ek

Cuning with DOwer Sh8ar Zng ares: suner 33

Cuing with knife on 2 leag surtace 2ple =¢0

Cutung with power snear ang hammer cuncnt Ju

Cuming with power srear ang SCissSors <7

Cuting with power srear ang rammer suncn 38

Cing wilh wnesi curer 2ng nammer Sunc <63
Short-Term Samotes

Cumng win 3 sscer saw 33

Cuming with 3 s308r 3w =

Cuning with power shear and ‘whesf cunter 30 e

i) i

Ciaing wiih oowe! <rear ang wnest cuner

Spiral Wound Gaskets

Spiral wound gaskets come prefabricated from the man-
ufacrurers. Thererore. there are nO asDESLOS exposures re-
lated (o the on-site gasker fabricauon or aiteradon. During
gasker replacement. an aer-senvice spirai wound gasket
¢an be easilv lifted from the seaung surraces. In fact ior a
verticaily instlled spiral wound gasker the old gasier would
fall off by its own weight 25 soon as the seaung surraces
are separated if the gaske: was not helid in place (Figure 1).

Berfore installing the newv gaskers. workers may wipe the
seaung surfaces clean with 2 r2g Or Mav remove any cor-
-~aion with 2 wire brush. Consegquendy. asbestos fters

aining on the seaung suriaces are disturced. resuiung
1N 2 brier exposure o aroome aspestes. Two short-durauon
air samples were collecied during reclacement of two np-
ical spiral wound gaske's :n 2 diping svstem. The moni-
oring peniod covered the litung anc dispesal of e oid
gaskers. wire brushing the surfaces of the flanges. and
installing the new gaskets. Resuits snow nonderecable air-

RGURE 1. Reotacing a sairal wound gasxet.
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borne Aber leveis . detaction limuit = 0.06 fcercc: nar-
C3ung NO WOrker 2Xcesure -rodiem curing e use and
handling of spirzi =ound zasxess.

Fabrication of Sheet Gaskets

At oil refineries and larger chemucal plants. astestos
sheer gasket matenais are usuatly purchased in pulk sneets,
These are later fapricated ( Jut) 1IN0 EASKETS O VArIOUS S12€S
and shapes at the fciic’'s machine shop. Various npes of
equipment and :ools. :nciuding power snears. hammer
punch. wheel curer. xnue. and saber saw. may be used in
the fabricaucn zrocess (Figure 2). Workers' zsDesios 2x-
posures during EDricaion Of sneer gaskers ire summa-
nized in Tabie [ Seven full-shir. personal air sampies coi-
lected durning the Zavs of sheer gasker fabricauon showed
that time-we:gntec average (TWA) 2xposure concentra-
uons ranged {rcm 0.C01 o 0.017 fiber:cc. weil withun the
0.2 fiberscc Permissibie Exgosure Limut (PEL) set by the
Occupationai Safen and Heaith Admunistraion ( OSHA )
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TABLE ll. Workers' Short-Term Asbestos Exposures Qunng Replacement of After-
Service Sheet Gaskets
Sampie
Duraton Concentration
Metnod of Removal and Seating Surtace Cleaning (mun) (fibersrce)
Oy removal: 2 vatve Gaskets. SSrasing Trusting 19 PN
Dry removal: 1 gumo gasxet scraoing Trusming <6 0.19
- Dry removal: 2 flange gasxets, scrading:brusning 3 0.3
Dry removal: 2 pipe flange gaskets. cower sander r H
‘Wet removal: 1 pump gaskel scragingtrushing 30 <0C6
15 <008

\vet rermoval: 2 Dige flange gaskets. drusning

Four short-tesmn air samgies collected during the peak ac-
tion peniod of gasker fabncation showed that short-duraton
exposures ranged from 0.33 to 0.49 fiberrcc. which were
within the 1.0 fiber-cc OSHA Excursion Limic' 2! Although
respiratory protection is not required at these excosure
levels bv the OSHA Asbestos Standard, workers are in-
structed to wear a nalf-mask HEPA respirator as a precau-
tionary measure during rabrication of sheet gaskers.

Replacing Sheet Gaskets

The job of replacing sheet gaskets is generallv 2 short-
duration sk lasung from several minutes for replacing a
small pipe flange gasker in the field to slighdy under one
hour for replacing a large-sized pump gasker in the shop.
The sheet gaskets are under tremendous seating stress
(e.g., 10.000 psi) during service. and they mav be in conmct
with oxidizing or corrosive fluids. As the sealing surtaces
are separated. sometimes the aner-service sheet zasker
tears. and pieces of the broken gasket material stick ughdy
10 one or both of the seating surfaces. A flar screw driver.
puny knife. or scraper is used to lift the broken gasket orf
the metal. followed bv scraping, brushing, polishing, or
even sanding to clean the seaung surfaces before insalling
the new gasker (Figure 3). When this cleaning is done in
dn conditions. asbestos fibers can become airborne to
create a potenual inhalation hazard To guard against ex-

FIGURE 3.

Srusning the gasxet Seaung surtaces.
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ceeding the O5SHA PEL or Excursion Limut. or simply as a
precautionary measure, workers should be required w©
wear a half-face HEPA respirator during drv removal of
after-service sheer gaskets.

Workess' short-term asbestos exposures were moni-
tored at four different refineries and chemical plants dur-
ing removal of aner-service sheet gaskers. Table Il sum-
marizes the monitoring resuits under tvo methods of gasket
removal and seating surface cleaning, i.e., the old method
of dry removal and dry surface cleaning and a new method
of wet removal and wer surface cleaning. Short-term ex-
posures during the old wav of dry removal varied berween
0.11 and 0.33 fiberscc when surface cleaning wag done
with a scraper and/or with a wire brush. One air sampie.
collected during drv polishing of pipe flanges with a power
sander. showed 1.4 fibers/cc for a tsk that lasted for 25
minutes. Although that particular air sample was collected
in 1986 and was in compliance with the then applicable
OSHA PEL of 0.2 fiberrcc (8-hour TWA), 1t would no longer
meet the current 1.0 fiberrcc OSHA Excursion Limit

A wer-work method was later established for the removal
of after-service sheet gaskets. Tvpically, the wet-work pro-
cedure alis for the spraving of a soivent-based werung
agent (e.z., Chesterton 723 Sprasolvo Penetraung Oil) to
wet the zasket and the seaung surtaces before removing
and cleaning (Figure 4). Monitoring results indicate that.
when the wet method is emploved. workers’ short-term
asbestos exposures were all below derection (detection
limit = 0.06 fiberscc). Because verv linle time and labor
are involved. and a sprav can of weging agent is all the
material thar is required. the wet-work method for gasker
replacement is well received bv workers and by plant
management :

Gasket Trailer Worker Exposure

Ar some of the larger petroieum refineries and chemical
plants. gaskers of all opes are kept in 2 special storage

" faciliey called the Guasket Trailer. The :railer is starfed bv

an anencant whose duues are (0 maintin an inveatory: of
gaskets. o collect and dispose of used gaskes. and 0
distbute new gaskets to other workers. During unit shut-
down and tumaround time. the anendant can be very busv
as gaskezs in many pieces of equipment are replaced. Six
rersonal ur samples were collected from Gasket Traier
anendants during two maor shutdowris at an ol resner-:

APOL J20UP INVIRCN HYG, 5N . Ll #




FGURE 4. Soraying a wetting agent.

Results show the trailer anendanss’ 8-hour TWA exposures
ranged from.0.037 to 0.038 fiber/cc. well within the OSHA
PEL ‘

. Conclusions

Exposures to asbestos during on-site fabrication. han-
dling, and repiacement of gaskets can be mainmined well
beiow the OSHA PEL with good work practices. The past
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lowed by drv polishing of the seaung surtaces with 2 power
sander. could create a shor-ierm exposure 1n excess of
the OSHA Excursion Limit. This potenual exposure. how-
ever. can be conuolled by wetng the gasker and the seat-
ing surfaces prior 10 gasket replucement

Recommendations

Asbestos gaskeung materals plav an impormant role where
their special fearures are needed. Their use remans ac-
cepuble as long as they are stll commerciallv availabie.
Replacing after-service sheet gaskets and cleaning the seac.
ing surfaces under wet conditdons minimizes fiber reiease.
In addition. regardless of the exposure level, 2 half-face
HEPA respirator snould be provided as a precaunionary
measure when the seating surface cleaning involves brush-
ing, polishing, or sanding, or when handling friable asbestos-
contiining waste gasket materals.
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