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L | Boelter & Yates, inc.

i Envitonmental Engineers & Sclentists

S

Marchi14, 2003 ‘

K .\_-

Ms. Cynthia Weaver ' > .

Technical Support RECEW 59 MAR 2 12067
\.S. Dept. of Labor - OSHA - TS " -
230 8. Dearbomn Street .

Room 3244 ' .
Chicago, IL. 60604

Re: Regulatory Opinion
Asbestos Regulations [29CFR1910 26 (G) (vi)]

Dear Ms. Weaver; .

we [T ="t

In the course of our business we have been asked to look at the application of 28CFR 1810.26
(g)(vi) to gaskets and packings containing more than 1% ashesios and have "Asbestos fibers...
modified by a bonding agent, coating, binder or other material...”.

| conducted a search of the scientific literature and have conducted a study of gaskets and
packings which was published in the November 2002 American Industrial Hygiene Association
Journal. My arlicle, a copy of which is attached, also critiques other literature on the subject.

- My study comrelates well with other competently conducted, published and unpublished studies of
gaskets and packings. The range of concentrations on a B-hour time weighted average (TWA)
for the ten tests of five activities documented total fiber release under worst case scenarios as

follows:
Industrial #1 - Flat blade scraping 'Personal
Industrial #2 ~ Hand wire brushing Personal 0.007 0.005
Industrial #3 - Pawer wire brushing Personal 0.023 0.021 ,—“
Industrial #4 - Making gzskets with a ball peen Personal : 0.052 0.038
hammer
Industrial #5 - Stem packing removal and replacement | Fersenal 0.027 0.024 I
Maritime %6 - Flat blade scraping Personal 0.019 0.014
Maritime #7 - Hand wire brushing Personal 0.004 0.000
Marilime #3 - Powsr wire brushing Personal 0.010 0.0G8
Maritime #9 - Making oeskets with a ball peen hammer | Personal 0.028 0.022
Maritime #10 - Stemn packing removal and Fersonal 0.010 0.008
replacement —

Given these findings, | would appreciate OSHA’s opinion as to whether or not gaskets and
packings require Iabeling per 29CFR1910.26 (g)(Vi).

Sincerely, |

Frederick W. Boeller, CIH, PE

1300 Hicains Read, Suite 301 » Pork Ridge, Minois 6006B-8772 « 847 | 692-4700 « fax 847 [ 662-3127
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FIGURE 2.~ Flange. of.6n indusiriol fitng being “faced” with a power wire brush "

asbestos-conraining and clasromeric (i.c., flexible) were wsed in the
study. During'cach cydle event this was determined visually when
the flange was acmally opened, a5 shown in Figare 3. Gaskets that

were not clasromeric (i.¢-, spiral wound metal) wore rejecred, and -

another frdng was sclected for chat event cyele, The necossity to
rejert 2 fitting occursed only three times in the course of the 48
cvent cycles when a gasket was being removed. Al of the gasket
and packing matcnial removed was fibrous. Al materials were re-

rained and zested o verify ashestoscontent. When old gasker ma--

terial was determingd to contain zsbestos, content ranged from 40
to 80% chrysotile. There were no crodidolite gaskets cocountered,

The gasker-making sampling 2nd svent cydes were conducted
identically to the methods used in the gasket removel and flange
“facing™ 1cSL5 SXCEPL that a new gacker was made. A fitdng was
selected that had been “faced® in a previous pasket removal test,
New 1/16% thick Garlock 500 paskcting, which contzins 60 10
80% chrysatilc asbestos, was obiained wnd used for the event cy-
cles. The 16 new gaskers were made using 2 ball-pcen hammer,
3s shown in Figare 4.

The packing removal 30d replacement sampling and evemt cy-
cles were conducted identically to the methods used in the gasker
‘remaoval 2ad flange “fcing™ tests except the valve stem packing
w33 being removed and replaced. Ressoval and replacement of the
stem packing for a particular firting occurred during the same cycle
(Gurlock Scaling Technologics, Palmyra, N.Y.). A valve was se-
lected and the old packing was removed (sce Figare §) and the

stems were repacked with new asbestos-containing packing me-
terial, The ald packing material was all fibrous, and when it con-
tained asbestos, it varicd from 40 to 80% chrysotic. The “new”
asbrstos-containing packing material wsed for the event cycles was
from unused new old stock (NQS). This material was Gadock style
783, which is 3 grephiw imnpregoated 80% chryserile sgnare braid-
ed packing. The 16 valves were packed nsing pew vave packing
1ools purchased fom a camlog.

.. - Bersopal  samples- were- eollecred ustog OSHA monitoring

methods in s¢cordance with good indusudsl bygiene practice.®
Persanal samples were collected frorm the breathing ‘zanes, of the
two individuals performing the work for the durabon of the 8
hour 1est cycle. Samples were collected and analyzed by PCM fol-
lowing QSHA ID-160, which is essentially the same 2s NJOSH
method 7400, A Rees. ™ To eliminate varability, analysis was per-
formed by the samc analyst at the ssme labomatary aceredired far
PCM znalysis by the American Indusmial Hygicne Assodation.
Prrsonal air samplers were started at the beginning of the 8-hour
rest cvgle and were stapped only during the lunch break.

To derermine the general room air concentration, theisolation
chamber was subdivided into 3600 rmodules of 1 £t cach, and
cach module was assigned a diserete consecutive number for pur-
poscs of identifiecason. Far-each cvcle @ random number generatar
was used 10 sclect 8 of the moduyles for snmpling. A sample cassetre
was located in the center of the rendomly sclccied module for the
durston of e evcle, and samples were collccied and analyzed
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AGUHE 3, After opening the tange, the gasket was first verified g3 an elasiomeris siyla.

follewing NIOSH mcthod 7400, A Rules, General room air sam-
plers were started at the beginning and wore ron during the entive
8-hour test cycle.

Pror 1o cach test cycls the coom was verified to be “clean™
following *“*agpressive air” dlearance mogitoring protocols using a
Jeaf blower and fans. The room cleanlinese was verified a5 <70
s/mn? by collectng five air samples inside the chamber and an-
syzing them according ta EPA AXERA, Appendix A, Post-
Abatcraent Clearanee TEM protoro],) To climinate vanzbility,
analysis was prrforsscd by the same -analysy-ar the samedabaratory
aceredited for TEM analysis by the Nztional Instinire of Standards
and Technology (NIST) under the Nanonal Voluntary Laberstory
Accreditarion Program (NVLAP).

When possible prior 1o selecting 2 partoar fitting for study,
the prescace of asbestos io the gaskets was verified; however, this
was not possible 10 deicrmine for every firdng. Because it was
important to maintiin the integrity of the gasket to flangc facc, 3
small pinch of gasket smaterial was removed from the flange face
gap without opening the flange, Aficr the gasket removal cycle
was completed, the remaoved gasket marterial was reserved, and 2
larger bulk sample was colleczed and analyzed. In additon 1o she
old remeved gacket matesial, bulk samples of the new gasker mia-
terial used in the cycles in which 2 ball-pecn bammer was uscd o
make gaskers were collected and analyzed. Bulk saraples were an-
alyzed by polanzed Light micrascopy {PLM) following EFRA
AHERA, Appendix EM Analys€s was performed by a laborstory
acaredited for PLM analwsis by NIST under NVLAF.

736 AlHA Journel {83} November/December 2002

Sampling sesults were formatred in 2 databasc for analysis, Sra-
tistical functions were performed inclnding maximum, mean, min-
imum, and standwd devigton. Addidenally, collateral information
was recorded in the database rolated to variable factors such as
type of gasker, composition of the gasket, percentage of gasket
adhering to a flange surface, gasker surface areq, and minvres

elapscd for removal. [

'RESULTS’

A database of somc 20 fml:tuxs was developed to record variables
related to cach of the cight Strings used in the six gasket re-
moval testing cycles. These facrors included, for example, type of
malerial (full-face gaskey, ring gasket, partiul-face gasket, or pack-
ing), composition of the gasket when asbestos-conmining (40 ro
80% chrysotile); percenzage of gasket adheting ro a flange surface
(0 1o 200%); condition of gasket (poor to cxecllent); gasket sur-
face area (6 to 60 in?); and mioutes elapsed for removal (1 o 24

A dausbase of some five factors was developed ta record var-
ables relared to sach of the cght valves uscd in the two packing
resnovel testing cycles. Thase factogp induded, for example, shaft
outside diameter (0.56 to 1.625 inches), packing housing outside
diametcr (1.25 to 2.625 inches), packing depth (0.31 o 1.875
inches), and minutes elapeed for removal {5 to 26 min).
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FIGURE 4.+ Punching bolt holes in o gasket made ublng a ball-peen hammes TR

Not surprisingly, 2 variety of gasker conditons were cocoun-
tered, ranping from tghtly adhered gatkew 1o looscly sdhered gas-
kew. OF the 48 flanpes, and therefore 96 Bange faces, that were
cleaned by cither putty knife, hand wire brushing, or pawer wire
brushiog, only 1 flange face did not require any removal of resid-
ual gasket material. This bappeaed 10 be related to a firting dudog
an industrial firdng putry knife test cyde. The other 95 flange faces
had somc' inaterial adhering to a flange face that reguired removal
by the method being smdicd. Twenty-one flange faces were csti-
mated w have 50% or morc of thé' face covered with rcsidual
requiring remaval.

Persons] sumples during the testing of “industrial Grungs®
ranged from 0.005 10 0.052 £/cc. The mean of the personal sam-
ples of the five “industial” cydcs was 0.026 {/cc. Standard de-
viatiens ranged from 0.00) o 0.008 £/ec. Table I shows the pet-
sonsl air sample results for the five test cyeles in which indusgial
frings were used.

Room dir samples dwing the testing of indosuial firtings
ranged Fom 0.005 to 0.048 £/cc. The mean of the room air sam-
ples of the five induserial cycles was 0.023 f/cc. Standard devia-
tons renged from 0.001 to 0.006 f/¢ce. Table 1 shows the room
air sample results for the five 1est cycles in which industrial firtings
weee uscd

In test eyele 1, “industrial flar blade scraping,’ scven of the
oght finings uscd contzined an asbestos gaskel. The average of
thr porsonal samples was 0.03) {/ce, and the averspe of the arcs
samples was 0.026 f/cc. In test cycde 2, “Unduspial hand wire

brushing,” cight of the cight fintings wscd contained an asbestas
gasker. The average of the personal samples was 0.006 £/¢c, and
the averege of the arca samples was 0.008 £/cc, In test cycle 3,
*indusmrial power wire brushing ” five of the cight fivtings used
tantzined an asbestos gasket, The average of the personal samples
was 0.022 f/cc, and the average of the arca samples was 0.017 £/cc.
In test cycle 4, “industrial making gaskets with 2 ball pcen ham-
mcr,” eight of the cight fictings used had an asbestos gasket marde.
The average of the personal samples was 0.045.€/¢c, and the av-
erage of the arca samples was 0.040 f/ec. Iin test cyde §, “4indus-
trial stem packing removal and replacement,” eight of the dght
valves used contained asbestos packing, and all were replaced with
asbestos stem packing. The average of the personal samples was
0.026 f/cc, and the average of the arca samples was 0.023 f/ce.

Personal samples dudng the twsring of “maritime fittings™
ranged from 0.000 ro 0.025 f/cc. The mean of the personal sam-
ples of the fvc maridme cycles was 0.013 £/ce. Standard devia- .
tons ranged from 0.00] 10 0.003 £/cc. Table I shows the personal
air samplc results for the five west cydes in whieh maridme fimings
were ised.

Room air samples during the 1esing of maritime fimings ranged
from 0.001 10 0.025 {/cc. The mean of the room air samples of
the five maridme eydles was 0.012 f/cc. Standard devizvons
sanged from 0.001 10 0.003 f/cc. Tablc 1 shows the room air
sample xesults for the five test cycles in which mavidmc frtings
were vsed.

In wst cyde 6, “marzime flat blade scraping,” cight of the
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FIGURE 5, Digglrfg out the stem packing atiey a ‘h'o'ok dllll not work. T .

cight fitrings used conrained an asbestos gasket, The average of
the personal samples was 0.017 f/ce, and the average of the ares
szmples was 0.017 {/cc. Jo test cycle 7, “maritime hand wire
brushing,” four of the cight fimings nsed contained an asbestos
gasker. The average of the personal samples was 0,002 f/cc, and
the average of the arca samples was 0.002 f/cc. In test cycle &,
“maritime power wire brushing,” eight of the cight ftrings used
contained an asbestos gasket The aveyape of the personal samplrs
was 0,009 {/cc, and the average of the arcs samples was 0.011 {/
¢c. In test cycde 9, “maricme making geskets with 3 ball peen
kammer,” cight of the-cight firings uscd had an asbestos gasker
made. The avorage of the persoral samples was 0.026 f/cc, and
the average of the arca samples wes 0.021 f/cc. In test eyele 10,
“marte stem packing removal and replicement,” six of the
cighv valves used contained asbestos packing, and all were replaced

738 AIHA Journai (63) November /December 2002

with asbestes siern packing. The averagre of the persons) samples was
0.009 f/cc, and the average of the arca samples was 0.008 £/cc.

In swomary, all 48 gaskets removed were clastomeric and fi-
braus, and 40 of them were determined o be ashestos-containinge,
All 16’0f the gaskets madc using a ball-peen hammer were madc
from asbestos-coptaining sheer stock, AN 16 packings that were
removed were impregnated and fibrong, and 14 of them were de-
termined to be asbestos-containing. All 16 of the packings that
were replaced ware from NOS asbestos-containing packing.

DISCUSSION

he air sampling resnits ffom both the five industrial test cycles
and the five maritime test cydes weie not significantly different

08/24/2004 TUE 14:49 [TX/RX NO 81221 [doo9
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TABLE 1. Ten Test Cycle Ssmpling Resulis . .
‘- Sampling Dsta Anilysls
J No. Neximum Meun Binimim Standard
Test Oycle Deseription SempleType  Somples (Vo) {tieg) Vec) Doviatlon
I lrlnl?—-ﬂat Hade scraping pérsonal 2 0.035 . 0.028 ’
s eie ~ room air 8 0.034 0.026 ., Db.oao 0.004
d —Hand Mr’e bmshlng pessonal 2 0.007 ) . 0.005
" usm #a " ©o . tuom air 8 0.010 0_.D_O§ . D.‘Dﬁ?i . 0.002
- #a—Power wire brush: o “ personal 2 0.023 : 002t
hdusm 09 4 mom air 8 0.020 . 0.017 0.015 0.001
al #4»-Mak| askels with a ball peen hammer * personal 2 0.052° - 0.038
tndusts "9 9 room alr 8 0.048 0.040 0.030 0.008
#5-~Stem packing remmoval and replacamem personal 2 0.027 0024
industdal paca - room sir 8 0.081 0.023 0.018 0.003
Mariims #8—Flat blade scraping personal z 0.019 0.014
arme room air 8 0:020 0.017 0.014 0.002
Marime #7—Hand wire brushing pesonal 2 0.004 L . 0.000
foom air B 0.004 .00z 0.001 . 0.0m
Maritime #8—Power wire brushing personal 2 0.010 0.008
room air 8 0.014 0.011 0.008 0.002
" Maritime #8-—=Mgking geskets with a ball-peen hammer parsonal z 0.028 . o022 )
: . room air 8 0.025 0.021 +0.017 * 0.008
Maritima #10—Stem packing remaval and replacament personal 2 0.010 0,008
, . toom air B 0.011 0.008 0.004 0.002
Samiple iotals parsonhel 20
room air a0

Hom each other. This was rrue for the personal samples as well a2
for the room zir samples. Sample resules far the 10 test cycles are
shown in Teble L.

The results of the 80 area samples and, 20 personal samples.

indicate that no single sample ever exceeded the 8-hour TWA PEL
of 0.1 £/¢cc and that only 1 personal sagipls (ar-0.052 f/cC) ever
exceeded half of this valuc. An upper éanfidence limit of all the
persona! samples was caladlared to'be 0.069. I/cc 3 "Thercfare,
bascd on these findings, it is unlikely what exposires woddd cver
approach the PEL while these types of activitics were performed,
cven whea they were performed, dry.

All samples were analyzed by direat prcp;u;\nnn in accordznce
with NIOSH 7400. Because it was ‘assymed all dereered fibers
were sbestos, it Was Dot nrecessary to 'subsequently analyze these

samples by TEM utilizing NIOSH 7402. Had definitive fiber’

idcntification beon performed, it would have becn incomrect 10 se
a ‘TEM mcthod other than NIOSH 7402, becyuse methodologics
such =5 EPA’s AFERA or Yamate protocol, as well as 180, have

. no relationship with the epidemiclagically derived fibers per eabic

cendmeter cxposure stzndards based on the PCM, It would fur-
ther be incorrect to compare the TEM unit of *stmerures/anbic
centimerer” against the 0.1 #/cc allowable limits that are to be
detcrmined by PCM.

Inruitively, onc would expect preater variarion based on type
of activity or asbestos conicar For cxample, it wounld be reison-
able ta expert the sirharne fiber conecammtions to be greater for
power wire brashing (industrial, 0,022 f/ce; maridme, 0.009 {/
cc) than they would be for flat blade scraping (industrial, 0.031
f/cc; mariime, ¢.017 f/cc). One would also expect that an acuiv-
ity that was litcrally identgeal berween the indusrrial (0.085 {/¢cc)
ang mariime (0,026 {/ce) rest cydes, namely thar of making a
gasker with 2 ball-pren hammer, would yicld more similas nurce-
bers results because it was the ssme hanomer, same sheet msicrial,
similarly clean flange fzces, and same people doing the work in 2
cleanruom.

The pwmerical resillts would appear to show some diffcrences.

But analysis of the dambase did not yiedd any significant conrela-

‘tion berween'the air sainple results and the nmltimde of recorded
variables, including whethes the areria) cantadned ashestos. Ope
rezson was that few fibéré were detected on the Blters] =0 a vari-
ation of a few fibers counted made 4 significant dlﬁ'crcncc in the
rcpom:d value, Fun;hcr, all fibers were bring counted as asbestos
whether they wete or were not asbestos,

Also, the room air sample reslts wers nor significantly differ~
cnt from the pervonal 2ir sample results for cach of the test eycles.
This was not surprising, because there wes no ventilaton in the
room during tcsting, and over an 8-hour period it is reasonable
o expect the pecsonal samples would refleer the peneral sir quality
in 9 room wirh no ventilationg

The results of this carefully cnntmllcd study are consisrent with
other published studics in which the saeapling and analytical meth-
ods 3re belicved 1o have been properly followed for comparison
against the OSFA B-hour TWA allowable exposwst, For example,
the results for dry scraping and powey sanding reported by Cheng
et al, calculate as 0.03 and 0.07 £/cc on an §-hour TWA, respee-
sively. The results for production removal of bard-to-remove plate
(sheer) gasketing reported by Spence et al. are shown ro range
bcrween nondetecton and 0.005 asbestos f/ml on an 8-hour
TWA. Also, the results for inszallation and remaovat of sheer guskezs
as reported by Liukonen er al. show averages ranging from 0.03
1o 0.09 £/¢c. All of these studics were conducted in actual work-
place simarions where there were other fiber taflucnees.

CONCLUSIONS

his exposurc asscssment showed that the mte of fiber relesse
for old and new clastomeric asbestas-conuining geskets and
impregnated asbestos packing materials arc insipnificant even
when the materials are manipulated dry, Although there is some
quantified taral fiber cxposure durdag the 2cuvices rypically pers
formed by workers while using clastomeric asbestos«cortaining

AlHA Journgl (63) Neovembez/December 2002 730
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g.askuu and impregnated asbestos packing materials, all sample re-
sults showed the airborne concentrations of fibers to be well beJow
the current OSHA PEL of 0.1 f/cc as: sampled over an 8-hour
TWA. peciod. This is regardless of the actvity bring conducted
and whether the activity was removal of an old clastomeric gasker
or imprpgnated packing matcrdal or replacement with new clas-
tomeric 'gasket or impregnated packing material, .

The smdy methods controlled for potential interference that
cotld impact analyrical confidence 2t the very low fiber ‘copeen-
trations related to gasker and packing activities. The study meth-
ads alsa yield a high degrec of confidcnce that the fiber concen-
trations reported arc those sesulting from the xespective gasker of
packing removal or zeplaccment activity, Further, the resules were
obtzined nsing tools and techniques as well a5 waditonal worker
merthods with obly dry materials, dry removal, and dry replace-
ment techniques under conditions of po ventiletion in a contsined
room- The yesults of this simulation, therefore, represent worst
ca3e conditions and arc hkely higher than those thar would be
expericneed in actual working conditions out of doors or in ven-
tilated epaces if interfaring fiber sonrces could be eliminated from
those settings. .

These findings are uscfid for exposure asscssments and dose
recopstructions relatad o historical activities and t0 current activ-
ides in which dry methods are used. .
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