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I. EXECUTIVE SUMMARY

Some types of resilient floor tiles manufactured in the
past contained asbestos fibers in a vinyl or asphalt macrix.
Removal of this type of floor tile in an occupational setting
(e.g., prior to installation of new resilient floor coverings)
is subject to the standard set by the United States
Occupational Safety 2ad Health Administration (OSHA) fors
occupaticnal exposure to asbestos in the coastruction industry
(29 CFR 1926.58). This standard requires employers to assurs
that worker exposures to asbestos do not exceed the permissible
exposure limit of 0.2 fibers per cubic centimeter (f/cec) air
for an 8-hour time-weighted average (TWA) or the excursien
limic of 1 £/cc over a 30~-minute periéd.

The OSHA asbestos standard requires initial meonitoring of
employee exposure at the start of a job to establish that
neither the action level (0.1 £/cc for an 8-hour time-weighted
average) nor the excursion limit (1,0 £/cc over 30 minutes) is-
exceeded. The standard also provides that an employer may rely
upon objective or historical data toc demonstrate that the
action level and excursion limit will not be exceeded.

This report presents an analysis of fiber exposures to
floor mechanics and supervisory personnel during floor tile
removal conducted pursuant to work practices recommended by the
Resilient Floor Covering Institute and by Armstrong World
Industries (“Recommended Work Practices“). Based on a total of
21 exposures measured according to procedures specified by
OSHA, the average TWA is approximately 0.031 £/cc:. The 95%
upper confidence limit for all removal operations is approxi-
mately 0.09 £/cc, also below the action level. Evaluation of
the samples by transmission electron microscopy (TEM) revealed
that most of the fibers counted were not asbestes. This study
also demonstrates, with 95% confidence, that the excursion
limit also would not be exceeded. This study comnstitutes
historical data that the action level and excursion limit will
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) not be exceeded when resilient f{loor tile is removed in
e accordance with the Reconmended Work Practices described
herein. Consequently, an employer may rely on this study in
lieu of initial monitoring to satisfy the monitering
requirements of the OSHA standard for any job performed in
accordance with the Recommended Work Practices.
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ITI. INTRODUCTION

Regilient floor tiles are the preferred flooring material
in many commercial and residential applications. The tile
matrix is frequently reinforced with some type of fibrous
filler material. The fibers are dispersed in a vinyl or
asphalt matrix that binds them intoc the tile, thus minimizing
+5s potantial for their release during installation, use, and
removal of resilient floor tiles.

Some types of floor tiles manufactured in the past
contained chrysotile asbestos. Other fibrous materials have
now been substituted for asbestos. Vinyl-asbestos tiles and
asphalt tiles were the most common varieties of asbestos-
containing resilient floor tiles. Some of the asphaltic
(“cutback”) adhesives used to install floor tile in the past
also contained asbestos.

When nev resilient floor coverings are installed, removal
of old floor tiles may be necessary. If the old tiles and
adhesives contain asbestos, the floor mechanics who remove the
tiles and their supervisors are potentially exposed to airborne
asbestos fibers. Accordingly, the removal process .in an
cccupational setting is a workplace activity subject to the
requlations of the United States Occupational Safety and Health
Administration (QSHA) that limit workplace exposures to .
asbestos. As explained further in Section III, OSHA has issued
two standards regqulating occupational exposures to asbestos,
one for general industry and one for the construction industry.

' Floor tile removal is cne of the many activities which are
properly classified under the general heading of "construc-
tion." The resilient floor covering manufacturers therefore
are interested in demonstrating by objective data that removing
floor tile pursuant to the Recommended Work Practices dces not
lead to warker exposures in excess of either the QSHA action
level of 0.1 £/cc as an 8-hour time-weighted average or the
OSHA excursion limit of 1 £/cc over a 30-minute peried. Such




findings would obviate the requirement for initial momitoring
cf worker exposure at each job site.

Toward this goal, the industry has undertaken a study
conducted by Fowler Associates to determine the magnitude of
wortker exposure toc asbestos when resilient floor tiles are
removed in accordance with the Recommended Work Practices. The
sampling conducted by Fowler Associates and the subsequent
fibar counting procedures conducted with phase-contrast
microscopy by Chatfield Technical Consulting were in accordance
with the methods and procedures specified by OSHA. ENVIRON
Corporation has analyzed the resulting data and demonstrated
that exposures to asbestos during tile removal £ollowing the
Recommended Work Practices are lower, often substantially
lower, than the OHSA acticn level of 0.1 £/cc. Although nc
30-minute exposures were monitored, analysis of the same data
indicate that the excursion limit of 1.0 £/cc would also not be
exceeded. This report summarizes the measurements and the
analyses that support these conclusions.
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desarcated and to which access must be limited to authorized
persons supplied with respiracors (29 CFR 1926.58(e)). Certain
other conditions also apply to a regulated area. When the
results of continued periodic monitoring reveal that employee
exposures, by statistically reliable measurements, are below
the action level, monitoring of the affected employees may be
discontinued (29 CFR 1926.58(£)(4)).

OSHA also provided two exceptions to the requirement for
initial monitoring: 1) where objective data demonstrate that
employee exposures are below the action level and excursion
limit (29 CFR 1926.58(£)(2)(11)) and 2) where the employer has
a certain type of historical monitoring data (29 CFR 1926.58(f)
(2)(ii1)). The regulation states, in pertinent part:

(2) Inirial Monitoring:

(1) Each employer who has a workplace or work operation
coverad by this standard., except as provided for in
paragraphs (£)(2)(ii) and (£)(2)(iii) of this
section, shall perform initial monitoring at the
initiation of each asbestos, tremolite, R
anthophylite, or actinolite job to accurately Y
determine the airborne concentrations of asbestos.,
tremolite, anthophylite, or actinolite to which
employees may be exposed.

(ii) The employer may demonstrate that employee exposures
are belovw that action level and/or excursion limit
by means of cbjective data demonstrating that the
product or material containing asbestos. tremolite,

anthophylite, actinolite, or a combination of these
minerals cannct release airborne fibers in
concentrations exceeding the action level and/or
excursion limit under those work conditions having
the greatest potential for releasing asbestos.
tremolite, anthophylite, or actidolite.

(1i1) Where the employer has monitored each asbestos.,
tremolite, anthophylite, or actinolite job for the
TWA, and where he has monitored after March 14,
1988, for the excursion limit, and the data were
obtained during work operations conducted under
vorkplace conditions closely resembling the
processes, type of material, control mecthods, work
practices, and environmental conditions used and
prevailing in the employer's current operations., the
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employer may rely on such earlier monitoring resulcs
to satisfy the requirements of pacragraph (f)(z)(z)
of this section. (29 CFR 1926.58(f£)(2))

Very little substantive guidiance was given by QSHA in
its 1986 amendment of the objective data exception to the
initial monitoring requirement. However, the preamble to
the recent amendment dealing with the excursion limit does
give socme indication of what OSHA antzcipates by way of
cbjective data. OSHA stated: “

“Objective data" is limited to information
demonstrating that a particular product or material
containing asbestos or a specific process, operation, or
activity involving asbestos, cannot release fibers in
concentrations above either the action level or Eleven
({sic: excursion limit even] under worst-case release
conditions. Objective data can be obtained from an
industry-wide study, from manufacturers of .
asbestos-containing products or materials, or from
laboratory test results of an aghestos cantain:ng

roduct. For the employer who relies upon an
Endustry—wida study, the data he uses must be cbtained
under workplace conditions closely resembling the
processes, type of material, control methods, work
practices, and environmental conditions used and
prevailing in the employer's current operations. Sampling
and analytical procedures must conform to NIOSH and/or
OSHA approved methods The following three examples
illustrate how an employer may use "objective data" to
aveid the burden of initial monitoring.

In the automotive brake and clutch repair industry
(the largest group of exposed workers), OSHA has
determinad that employers can successfully reduce their
employees' exposures to asbestos toc below the EL by
employing the enclosed cylindezr/HEPA vacuum system method
as described in Appendix F to § 1910.1001. - This .
determination is based on evidence in the :ulemakinq
record (NIOSH Report 32.4, Ex. 84-263). The effectiveness
of the vacuum/enclosure is dependent upon the mechanic
being adoqua:ely trained so that he/she can perform the
manufacturer’'s recommended sequence of steps with care and
skill. OSHA therefore believes that employers in the
brake and clutch repair industry will be able to avail
themselves of exemption from initial monitoring in this
amended standard if they conscientiously employ the
enclosed cylinder/HEPA vacuum system.

~10~
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In construction. where certain operations are
short~term, intermittent in nature and generate peak .
exposures., data show that the use of shrouded tools may o
limit peak exposures tc below the EL. An example of a ’
detailed study. which can be used as objective data in
lieu of exposure monitoring, is Ex. 84-279. This study by
the A/C Pipe Producers Association shows that under
certain conditions (e.g., experienced workmen, properly
maintained equipment, strict adherence to recommended work
practices), cutting and machining A/C pressure and sewer
vive, using wet methods and a shrouded Doty tool, will
limitc exposures to baelow 0.5 £/cec.

Small-scale, short-duration maintenance or renovation
activities where the use of glove bags and wet methods are
capable of keeping employee exposures to asbestos below
the 0.1 £/cc action level and 1 f/cc EL is another
situation where objective data could be used to cobviate
the need for exposure monitoring. The success of glove
bag ashestos removal operations relies heavily on the use
of workers speciailly trained in asbestos abatement working
under well controlled conditions. Generally, two persons
are required to perform removal especially with the use of
heavy bags or in elevated locations. Diligence on the
part of management and employees is essential for :
minimizing contamination. Appendix G to § 1926.58 (S1 FR
22785)—"Work Practices and Engineering Controls for
Smasll-scale, Short Duration Asbestcos Rencvation and
Maintsnance Activities", provides requirsments for -
‘glove-bag procedures which, when followed by employers. Lgﬁ
will satisfy the requirements for relying on “"objective :
data” to be relieved from monitoring duties. (353 Fed.

Reg. 33621-35622, September 14, 1988) ‘

As ve point out below, the data relied upon in this repor:
more than meet the quality and amount of data OSHA has
previously found acceptable as objective data. such as data
dealing with brake and clutch repair., shrouded tools. and glove
bags. For example, the brake and clutch repair exemption
appears to rely upon oaly two samples, while the analysis here
takes into account exposure measurements from 10 diffetent
asbestos-removal operations. The glove bag exemption appears
to rely solely on a theoretical argument, while the removal
data analyzed here are quantitative and supported by a variety
of auxiliary data indicating that the exposures reported are
very likely to be higher than actual exposures to asbestos

-11-




fibers. Also. l1ike the A/C pipe study described by OSHA, the
Fowler~Chatfield study is based on a specific work practice

o
) reccermended for removal of resilient floor tiles.

-12-
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IV. RECOMMENDED WORK PRACTICES FOR FLOOR TILE REMOVAL

In accordance with the requlatory scheme f£or coatrslling
asbestos exposures potentially resulting from floor tile
removal, the current members of the Resilient Floor Cove:ihg
Ingtitute (RFCI) and Armstrong World Industries. Ianec. have
developed guidelines for floor tile removal designed to assure
compliance with the OSHA standards governing expesure to
agsbestos. These Recommended Work Practices, which have evolved
from earlier recommendations, prohibit sanding or otherwise
abrading the tile surface and call for the use of other
techniques to facilitate removal of tiles intact. Among these
are techniques designed to loosen the floor tile adhesive, for
example, by heating the more firmly attached tiles with a hot
air blower prior to removal attempts. '

Additional protection is provided by advice on practices

‘to follow before and after rsmoval. The f£loor should he

vacuumed before and after removal with a High Efficiency
Particulate Air (HEPA) vacuum_élanne: or swept/mopped wet;
theze practices will minimize air entrainment of any asbestss
or other fibers that may be present on the floor before the
tile is rémqved. Finally, removed tiles are to be placed
carefully in impermeable labeled trash bags at periodic
intervals to limit breakage.

Additional details of the Recommended Work Practices are
provided in Appendix A, which reproduces the Recommended Work
Procedures distributed by the Resilient Floor Covering
Institute, and Appendix B, which reproduces the Recommended
Work Practices distributed by Armstrong World Industries, Inc.
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V. AVAILABLE MONITORING INFORMATION

A. The Fowler-Chatfield Study
A comprehensive set of measurements of workplace exposures

to asbestos during floor tile removal following the Recommended
Work Practices has been carried out by Fowler Associates
(“Fowler") with the participation of Chatfisld Technical
Comsulting, Ltd. (Chatfieid). Fowler designed and carried out
the sampling program, while Chatfield conducted the '
determination of fiber concentrations with optical and electron
microscopy. Their complete results are presented in an
extensive report (Fowler 1988 ~ ses attachment) to the sponsors
of the work (RFCI, Armstrong World Industries, Inc., The
Flintkote Company, and GAF Corporation). )

Fowler and his colleagues selected 10 examples of rsmovals
of resilient floor tiles containing asbestos. These éxamples
spanned a variety of building types (residential, commercial,
institutional). subflooring (wood, concrete), geographic areas,
ages of tile installation., types of tile matrix (vinyl, '
asphalt), thickness of tile, manufacturer, area of floor,
seascn, and duration of removal. All installations appeared to
have been made with cutback adhesives during the era when those
adhesives were likely to have contained asbestos. These situa-
tions span the most likely types of tile removal conditions.

In each case, the floor mechanics were first instructed
for a brief period on the Recommended Work Bractices. Personal
monitoring of the mechanics was accomplished in the breathing
zone at a nominal pump flow rate of 1.3 to.2.5<iiterswper
minute (range: 1.45-3.00). Monitoring began immediately before
floor removal commenced and continued until the floor was
removed and the floor cleaned in preparation for installation
of new resilient floor covering. It did not continue for
subsequent activities not involving exposure to asbestas, such
as use of leveling campounds, installation of a plywood under-

-16=




layment. or installation of a new floor (see Fowler letter).
In many situations. these subsequent activities will occupy as
much or more of the workday than actual tile removal and will
not entail exposures to asbestos fibers.

_ The perscnal monitoring of the mechanics was augmented by
personal monitoring of the industrial hygienists. with area
monitors “following* the mechanics., and with stationary indoor
menitors to establish that supervisory persszzel would not have
higher exposures than the mechanics and to measure the
background levels cof asbestos fibers unrelated to tile
removal. For all the personal monitoring, two companion
samples were collected, one for analysis by phase coatrast
optical microscopy (PCM) and one for analysis by transmissgion
electron microscopy (TEM). PCM is the required procedure for
monitoring employee exposure to asbestos under the OSHA
regqulations, whereas TEM (with x-ray analysis for crystallo-
graphic structure identification) is used, in part, to
determine the proportion of true asbestos fibers among all
£ibers meeting the counting rules. Briefly, OSHA requires that
any particle longer than S microns and having an aspect (leagth
to width) ratio greater than 3 to 1 be counted.

All of the samples collected were analyzed in the
laboratories of Chatfield Technical Consulting, using
procedures that follow the OSHA guidelines (NIOSH 7400 method)
for PCM analysis and EPA quidelines (Yamate method) for TEM
analysis. Chatfleld also analyzed a number of “blank" samples
to allow corrections for asbestos or asbestos-like fibers
associated with the collection filters themselves. Finally,
Charfield developed special procedures for rzn*aﬁalysis of
floor tile debris to ensure that the results realistically
represented the characteristics of the dust in the air.

OSHA specifies PCM analysis principally for practical
reasons of cost and reliability but also because the
epidemiologic studies on which its standards are based used PCM
or other optical micrsscopy to describe the exposure levels of

-lT=
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the occupational cohorts studied. For any induszry in which
asbestos fibers are predominant among all particles meeting the
counting rules, this choice is most likely to yield appropriate
conclusions about the level of asbestos exposures. If the work
environment is likely toc contain many non-asbestos particles
that meet the counting rules, however, the results of PCM
analysis can exaggerate the pocential exposure. Chatfield
found in the TEM analvses that only a fraction of tha particles
meeting the PCM counting rules were actually asbestos fibers.
Thus., compliance with standards during floor tile removal is
likely to provide a greater margin of safety than a similar
level of compliance in an industry where most of the fibers can
correctly be assumed to be asbestos.

The Fowler studies followed then-current Recommended Work
Practices but deviated from the curtent Recommended Work
Practices in that a HEPA vacuum was not used for cleanup.
Therefore., the monitors undoubtedly captured preexisting fibers
from the cracks between the tiles as well as dust from the '
ordinary shop vacuum that would not have been captured if the
most recent Recommended Work Practices for floor tile removal
had been followed. The magnitude of the influence of this
difference on the f£iber counts cannot currently be estimated.
but it is certain that the Fowler-Chatfield data represent
exposures greater than those that would be expected had a HEPA
vacuum been used as recommended, i.e., a worst case.

Fowler presents statistical analyses of both the PCM and
TEM data from the "follower" and stationary area monitors as
well as from the personal monitors. The area monitoring
results show similar but generally lower concentrations in
comparison with the personal monitoring results. The
comparison of PCM with TEM counts can be used to demonstrate
that the PCM counts are probably overestimates of the true
asbestos concentrations. Only the PCM results for personal

-18~
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monitoring are offered as objective data showing compliance
with the OSHA standards, however, again to portray worst-case
conditions.

Fovler's raw data from the mechanics' personal monitoring
are presented in table 1. Note that these data have not been
adjustéd for blanks or background concentrations, nor have 8-hr
time-weighted averages been computed. These adjustments are
discussad in Chapter VI. This cabulation does, however.
indicate that 1) the TEM counts are uniformly below the PCM
counts, often by a factor of ten or more, and 2) in abour a
third of the cases. no asbestos at all was detected by TEM.

Fowler also placed personal monitors on the indusctrial
hygienists who were observing the rsmoval operations. . Their
exposures should be reascnably representative of supervisory
personnel and can provide additional evidence about exposures
of workers during floor tile removal. The 16 sets of data for
these personnel are shown in table 2. Again, TEM exposure are
vell below PCM results and noc asbestos is seen in almost half
the samples.

B. Other Studies

Several other investigators have studied agsbestos release
from floor tiles. Most of these investigations are not
relevant to the characterization of exposures to floor
mechanics removing resilient floor tiles according to the
Recommended Work Practices, however. Some of them involve
maintenance of existing tile floors, some involve preparation
of old floors by sanding instead of removal, and some involve
installation of nev tiles containing asbestos. Of the studies
involving removal of old floor tiles, mest do not follow the
Recommended Work Practices or do not provide detail sufficient
to determine whether the Reccmmended Work Practices were
followed.

LW
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Sumzsary of Personal Monitoring Results
for Floor Mechanics during Removal
of Asbestos-containing Floor Tiles

Pursuant to Recommended Work Practices

Site Nao. Concentration (£f/cec) Duration Comments
PCM TEM (asbestos) (minutes)

onk mm S AW M Aem A
[

0.036 0.003 380
0.011 0.0031 321
2 0.0S82  ¢0.0032 346 No asbestos by TEM
0.026 0.0056 348
k 0.23 0.0144 127
0.091 0.0404 130
0.11 0.0097 132
4 0.051 0.016 137 .
0.033% <0.018 118 No asbestos by TEM
L] 0.20 0.026 101 .
0.18 <0.012 101 No ashestos by TEM
6  0.08 <0.013 79 No asbestos by TEM
' . 0.18 <0.017 79 No agbestos by TEM
0.075 0.024 90 )
0.063 <0.016 88 No asbestos by TEM
‘ 0.18 0.021 52
0.091 0.025 54
‘ 7 0.023 0.019 278
0.33 <0.0063 272 No asbestos by TEM*
8 0.093 0.0097 141
l 0.096 0.007S 187 .
9 0.054 <0.0065 198 No asbestos by TEM
' 0.034 ¢<0.0064 197 No asbestos by TEM
10 0.076 0.0066 191
l 0.041 0.006% 194
*Only sample for which PCX results could exceed the 30-minute
1 Excursion Limit of 1 £/cc
A‘,ﬂ_
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The importance of following Recommended Work Practices
during floor tile removal is underscored by the known
characteristics of air quality in buildings. Typical
rasidential and commercial buildings contain significanc
quantities of fibers that are not asbestos but that could be
counted as asbestos undar the procedures regquired by OSHA for
measuring workplace concentrations of asbestos. Even a2 “clean
tile floor may present many types of f£ibers, ilacluding those
from textiles, fibrous glass, mineral wool, and paper, in
addition to any asbestos fibers that may be present. As
discusged further in section VI-C, many of these fibers could
be falsely identified as asbestos fibers under the requirements
to count all geometrically qualifying structures under the
phase~-contrast optical microscope, independent of their
chemical or mineralogical classifications. Other mineral
fillers in the tile matrix can also mimic asbestos fibers when
observed under the optical microscope, thereby yielding
misleading results.

Of the studies located, only two other than the
Fowler~Chatfield study had direct relevances to asbestos
exposures during floor tile removal, each following earlier
versions of the Recommended Work Practices. Both are more
limited than the Fowler-Chatfield study, but both support its
findings. . :

Lundgren et al. (1988) studied asbestos exposures from
installation, maintenance, and removal of vinyl-asbestos floor
tile pursuant to the then-current Recommended Work Practices.
In the removal study, the protocol was very similar to that of
the Fowler—Chatfield study with the following exceptions:

1) The floor was swept and damp-mopped two hours prior
to tile removal.

2) No cleanup vacuuming was descrihed.

-21-
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TABLE 2

Summary of Personal Monitoring Results

for Industrial Hygienists during Removal
of Asbestos-coaraining Floor Tlles
Pursuant to Recommended Work Practices

Site No. Concentration (£/ecec) Duration Comments
e T2M (asbestos) (minutes)
1 0.0097 0.0088 337
0.0071 0.0043 266
2 0.0079 0.0032 J12
0.0089 0.00S8 342
3+4 0.10 <0.0140 123 No asbestos by TEM
S 0.13 ¢0.013 101 No asbestos by TEM
0.11 <0.012 101 No asbestos by TEM
6 0.048 <0.012 166 No asbestaos by TEM
0.037 <0.0062 209 No asbestos by TEM
\ 7 0.020 0.0040 268 '
3 0.013 0.0061 346
8 0.034 0.0090 148
0.095 g.011 130
9 0.023 <0.0073 186 No asbestos by TEM
0.020 0.0086 196
10 0.020 <0.006S 193 No asbestos by TEM



3) A part of the flooring was removed with a “cold"
technique inveolving dry ice., previously recommended
by RFCI as an alternative work practice.

4) Companion samples were assayed by scanning electron
microscopy (SEM) instead of TEM.

Lundgren et al. reported PCM fiber counts ranging from
0.033 to 0.139 f/cc. Although blanks and background samples
wvere analyzed, it is not clear frem the report whether the

reported counts have been adjusted. No time-weighted averages
were computed (the time for removal ranged from 30 minutes for
the cold removal to 45 minutes for the hot removal). These
messurements are quite comparable to Fowler's results by PCM.
When only asbestos fibers were counted by SEM, the results
ranged from 0.0005 to 0.0056 f£/cc, also quite comparable to but
generally lower than Fowler's TEM results for asbestos fibers.

In an older study, Walcott and Warrick (1979) investigated
asbestos concentrations during installation, use. maintenance,
and removal of vinyl asbestos floor tile pursuant to the then-~
current Recommended Work Practices. The removal techniques
were similar to the hot air blower technique described by
Lundgren et al. (1988), but the cleanup procedures before or
after removal were not described. The analysis was conducted
with an older version of the NIOSH technique (P&CAM-239),

‘without any experimental confirmacion of asbestos composition.
However, the microscopist visually estimated that 10% of the
fibers were asbestos, a finding consistent with Fowler's
observations. With these techniques. the reported total fiber
concentrations during the removal operations ranged from 0.06
to 0.15 f£/¢c unadjusted for blanks, background, or
time-weighted average. The estimated asbestos fiber
concentrations were 0.006 to 0.015 f/cc. Walcott and Warrick
also reported a time-weighted average for asbestos fibers in
the samples. Their results are also consistent with those of
Fowler (1988).

-23~
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VI. ANALYSIS OF EXPOSURE MEASUREMENTS

A. Interpretation of Monitoring Data

Fibers of asbestos and many other materials are found in
virtually every type of environment, including all the types of
structures where asbestos~containing resilient floor tiles
might be removed. Many of these fibers would qualify under the
gaometrical counting rules of the OSHA standard. independent of
their composition or origin. These fibers are not attributable
to floor tile removal activitiss and should not be counted
against compliance with the action level. Thus, it is
important to know the background concentration of qualifying
fibers in interpreting the menitoring results in a tile-removal
study such as conductsd by Fowler (1988).

Similarly, some of the filters used in the personal
monitors are made of materials that can be contaminated with
fibers of asbestos or other substances. These, too, are not
attributable to the flooring-removal activities and should not
be counted against the action level. Thus, it ig also
important to know what fiber concentrations would be found from
counting a £ilter that had never been exposed to the work
environment, i.e., a blank.

Accordingly, Fowler's results must be corrected for the
fiber counts on blanks and those from samples of background air
in the vicinity of the monitored workplace. The procedure is
as follows:

° The raw fiber counts (£/sq mm) are reduced by the
fiber counts on the blanks. The latter are-computed
for each batch of filters (in this case, for Sites 1
&2, 3644, S&6, 7, and 8, 9, & 10).
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) The air concentrations are computed by mulziplying
the adjusted fiber counts by the area of the filter
exposed (385 sq mm; 106 sg mm of the 491 sg mm total
filter area is shielded by the sampling cassette) and
dividing by the volume of air sampled.

° The background concentrations are computed in a
similar way snd then subtracted fram the adiusted
concentrations site-by-site to yieid the net
concentrations attributable to tile removal.

A further adjustment is necessary to account for the fact
that flooring-removal activities and the corresponding
monitoring did not extend over a full 8-hour workday. Floor
mechanics typically proceed to install new flooring following
tile removal, or return to their home shop. These activities
do not invelve occupational exposures to asbestos.
Consequently, the time-weighted-average (TWA) concentrations
are lower than the adjusted measured concentrations by a factor
of T/480, where T is the sampling time, in minutes, and 480 is
the number of minutes in an 8~hour day. The sampling times
were reported in table 1. ' '

Fowler and Chatfield conducted their studiesg before
monitoring for the Excursion Limit was proposed. Therefore. no
short-term (30-minute) measurements were made. However, a
maximum 30-minute concentration can be estimated by multiplying
the net concentration by the sampling duration in minutes and
dividing by 30. S ‘

The original concentrations reported by Fowler, the net
concentrations after adjustments for blanks and background., the
final adjusted TWA concentrations, and the maximum 30-minute
concentrations for the floor mechanics and industrial
hygienists are summarized in tables 3 and 4, respectively. A
fuller description of the Fowler-Chatfield data and their
interpretation appears in Appendix C.
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TABLE 3

Adjusted Personal Monitoring Results
for Floor Mechanics During Removal
of Asbestos-containing Floor Tiles

Pursuant to Recommended Work Practices
(All data are PCM £/cc)

Concentraticns
Site No. Reported Net 8-hr TWA 30-min Max.

1 0.036 0.0326 0.0258 0.413
0.011 0.0073 0.0049 0.079
2 0.052 0.0481. 0.0347 . 0.88s
0.026 0.022¢4 0.0162 0.260
3 0.23 0.1971 0.0522 0.834
0.091 0.0553 0.0150 0.240
i 0.11 0.0791 0.0217 0.348
4 0.081 0.0270 0.0077 0.123
0.035 0.0106 0.0026 0.042
S 0.20 0.1842 0.0388 0.620
0.15 0.1366 0.0288 0.460
6 0.058 0.0820 0.137
0.18 0.0686 0.0398 =* 0.206
0.07% 0.1698 0.294
0.063 6.1730 . 0.456
0.18 0.0s506 0.0483 » 0.166
0.091 0.0843 . 0.152
7 ' 0.023 0.0217 0.012¢ 0.199

0.33 0.3295 0.1867 2.9882:
8 0.093 0.0810 0.0238 0.381
0.096 0.0840 0.0275 0.440
9 0.054 0.0383 0.0158 0.253
0.034 0.0192 0.0079 0.126
10 0.076 0.0655 0.0261 0.417

0.041 0.0309 0.0125 0.200

. .A:z': ./

H!

5 /7
o

* These values are the TWAs for the three sampling periods
combined for this job.

**The cempanion sample showed no ashestos by TEM: furthermore,
this value is grossly inconsistent with the sample for the
other mechanic on the job and with other measurements., and is
therefore suspect.
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Adjusted Personal Menitoring Results
for Industrial Hygienist during Removal
of Asbestos-containing Floor Tlles
Pursuant to Reccmmended Work Practices

TABLE ¢

(All data are PCM f/cc)

Concentrations .

Site No. Reported Net g-hr TWA 30-min Max.
1 0.0097 0.0060 0.0042 0.067
. 0.0071 0.0027 0.001% 0.024
2 0.0079 0.0039 0.0028% 0.041
0.0089 0.0053 0.0038 0.060
3 0.10 0.0658 0.0169 0.270
5 0.13 0.1153 0.0243 0.388
0.11 0.0951 0.0200 0.320
6 0.048 0.0426 0.0147 0.236
0.037 0.0331 0.0144 0.231
7 0.020 0.0183 0.0102 0.164
0.013 0.0331 0.0239 0.382
8 0.034 0.0226 0.0070 0.112
0.095 0.0833 0.0226 0.361
9 0.023 0.0074 0.0029 0.046
0.020 0.0047 0.0019 0.031
10 0.020 0.0097 0.0033 0.063
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B. Statistical Analysis

In gross terms, all the adjusted TWA concentrations shown
in table 3 are below the action level of 0.1 £/cc except for
one value, 0.187 £/cc. reported for the second mechanic at
Site 7. As indicated in the footnote to the table, this value
is suspect because it is grossly higher than the sample for the
other mechanic and for other monitors and because nc asbestos
fibers were identified in the companion TEM analysis. It may
be due, for example, to a puff of dust from the vacuum
cleaner. Nevertheless., it is included in the statistical
analysizs following, to assure a worst-case analysis.

The six mechanics’' samples from Site 6 contribute to only
2 TWA concentrations., because three samples were collected for
each mechanic. Therefore, a total of 21 measurements of
mechanics' exposures are available for analysis. The.
cumulative frequency distribution for these measurements is
presented in Figure 1. Its arithmetic mean is 0.03 £/cc and
its geometric mean is 0.02 £/cc. If it is assumed that the
disgtribution is normal in the logarithm of the concentration,
as it appears from the plot, then the calculated 95th.
percentile confidence limit is 0.09 £/cc. If the outlier point
(0.187 £/cc) had been excluded, the arithmetic mean would have
fallen to 0.02 £/cc, the geometric mean to 0.02 £/ce, and the
95th percentile confidence limit to 0.07 £/cec.

The corresponding arithmetic and geometric means for the
industrial hygienists' exposures, which can serve as surrogates
for supervisors' exposures, are 0.01 and 6.007 £/cec.
respectively. The highest TWA for these samples was 0.02
£/cc. These statistics clearly show that wotkers other =han
the flcor mechanics would experience lower exposures than the
mechanics: the statistical analysis for the mechanics
represents a worst case.

Given that the estimated 30-minute concentrations are
maximum values, no elaborate statistical analysis is
warranted. For the flocor mechanics, only one of the 25
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measuremsents could have produced a concentration over 1.0 f/cc
averaged over 30-minutes. The sample in question is the same
one that appears to be an ocutlier in the statistical analysis
for the TWAs and for which no asbestos was found in the
companion sample by TEM analysis. Thus, 96% of the values are
below 1.0 £/¢c. The arithmetic and geometric means of the
estimated maximum values for the floor mechanics are 0.4 and
0.2 £/cc, respectively. For the industrial hygienists, they
are 0.2 and 0.1 f/cc. These results confirm the recent finding
of OSHA that “there appears to be virtually no possibility that
the excursion limit would be exceeded if the recommendations of
the Resilient Floor Covering Institute were followed." (53
Fed. Reg. 35614, September 14, 1988) p

This analysis demonstrates that initial monitoring of a
tile removal job is highly unlikely to show fiber counts in
excess of the acticn level of 0.1 f/cc or the excursion limit
of 1 £/cc. There is no indication whatscever that the
Permissible Exposure Limit of 0.2 £/cc would be exceeded.

C. Reliability of the Conclusions
In the Fowler-Chatfield study, the number of samples is

sufficient to give adequate statistical precision.and the
experimental design is consistent with OSHA-recommended
monitoring ragquirements and in most respects with the current
Recommended Work Practices.

Several features of the sampling program and its analysis
assure that a worst case has been evaluated with respect to the
curreat Reccmmended Work Practices. First is the use of phase
contrast microscopy, which cannot discriminate- between asbestos
fibers and other structures of similar morphology. In general
industry studies where the presence of asbestos is suspected.
or in asbestos-abatement activities covered under the
construction industry standards, it can reascnably be assumed
that most qualifying structures counted by PCM are asbestos.
In floor tile removal, both an a-priori consideration of the
nature of the activity and the TEM/PCM comparisons presented in
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cable 1 and Appendix C confirm that asbestos fibers consticuc
a small fraction of the fidbers counted by PCM in most samples
collected during tile removal. The arithmeric mean ratio of
asbestos to all fibers for the floor mechanics is 15%; the
geometric mean is 10%. If the sampling results were to be
adjusted ts reflect the difference in asbestos content between
tile removal and true asbhestos-contamizated workplaces. the 95%
upper confidence limit on the TWA would fall far short of the
action level.

Second, the Fowler-Chatfield data were cellected without
the use of a2 HEPA vacuum for clesnup, which is required by the
current Recommended Work Practices. The use of an ordinary
shop vacuum cleaner not only is léss efficient at collecting
fibers, but actually serves as a source of dust, socme of which
may be fibrous. "

Third, the highest recorded 8-hour TWA was included in the
analysis. even though considerable evidence indicates that it
is an ocutlier. Exclusion of this data point would have yielded
a considerably lower '95% upper confidence limit for the TWA.

Finally, only the exposures of mechanics were included in
the base statistical analysis. Ineclusion of the hygienists'
exposures (as surrogates for supervisors' exposures) would alsc
have lowered the 95% upper confidence limit on the TWA. .
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VII. CONCLUSIONS

This report was commissioned to determine whether routine
initial monitoring is necessary when resilient floer tiles are
removed according to Recommended Work Practices. According to
the OSHA asbestos standard, initial monitering would not be
required if neither the action level of 0.1 £/¢cc (8-hr TWA) or
the excursion limiz c£ 1.0 £/cc (30-min average) is expected to
be exceeded, based on objective or historical data. The
examples of exclusions from the initial menitoring requirement
cited by OSHA as objective data - include references to the
statistical unlikelihood that the action level or excursion
limit will be exceeded. '

ENVIRON's analysis of the Fowler (1988) data presented in
section VI clearly meet this test. The 95% upper confidence
limit on the individual measurements of exposures to floor
mechanics is approximately 0.09 £/cc, which is below the action
level. Algo. it is extremely unlikely that the same mechanic
would be exposed nesar the action lsvel day after day, and the
mean exposure cf approximately 0.03 f/cc is a better
representation of the expacted results of initial monitoring.

Similarly, the 30-minute concentrations are more than 95%
sure to be below 1.0 f/cc. Using the conservative assumption
that all the fibers counted during a sampling pericd were
concentrated in a 30-minute periocd., the mechanics exposures
could have averaged at most 0.4 f£/cc. '

Moreover, the analysis presented here is a worst case
because 1) only 10-15% (on average) of the fibers counted by
PO have been confirmed as ashestos, 2) a HEPA vacuum cleaner
was not used for the Fowler-Chatfield studies, 3) a likely
outlier data point was left in the analysis. and 4) only the
exposures of floor mechanics, not those of supervisor-
surrogates, were included in the analysis. Results from other
studies conducted under conditions resembling the Recommended -
Work Practices, while more limited, are also comsistent with
the Fowler-Chatfield data.
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ENVIRON believes that the analysis of the Fowler-Chatfield
study provides historical data to support a determination that

. employee exposure to asbestos during removal of resilient flcor

tiles will not exceed the action level or excursion limic if
the Recommended Work Practices are followed. Therefore., an
employer may rely on this study in liesu of initial monitoring

to comply with the monitoring requirements of the OSHA standard.
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Resilient Floor Covering Institute

il




“ [N { :
p A‘
~

M ™ Bk Bk Ms Be me e
s eV

e
o

n e

RECOMNMENDED

WORK PROCEDURES
FOR RESILIENT ’
FLOOR COVERINGS -

lconad by
Rasilient Floor Covermng Institute
968 Hungerford De. Suite 128
Rockvilie, MD 20830

TSWRie
Sovame 1009
Reprinted by Permission




L.

Prepazation of Floors, Genenal Information 2.

'0...-.‘.’0. -3‘

...........'.....'..?...'. 1

FOR RESILIENT

RECOMMENDED
WORK PROCEDURES
FLOOR COVERINGS
Recommended Wotk Procadares....... 2.

I
__ __.___

x:

"I‘I‘"l'lo

mcmnnuﬂ.—.&-c@._fmg-m

lsowed by
Ramilient Floor Cowering Institute
966 Hungertord Dr. Suite 12.3
Rockville, MD 20830




oA BB R E NN

IMPORTANT
INFORMATION FOR -
INSTALLERS OF RESILIENT
FLOOR COVERINGS

Introduction

mmmdhﬁnhm
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Whils today tham moducs do not cominin adbestox,
R is pomible thet i the put some of thass produce. i
which mhhm :

wae u
dunbilly wnd adeptability.
muuauawm-ma
booklet of recoesnended werk practions for irstalling or
mﬂdbﬂuﬁmwﬂwﬁ
&mkhhddpdkwy

'ﬂmmuvdpdd-bﬂaw
L  Uniem abeclutely positive beyond sy doubt that
the foor is 2 aes-asbestes product, amene it cone
tzing asbestos and reat it in the manner presaibed
in this pamphlet for a foor conining asbestos.

2 It s preferred to iroull & new flocr over 2 floor
which contairs asbestos rither than to remove that
ﬁcc.Tmanbcmhuvdm—m

3. Nwmimynﬂw&ﬂoauxhbadm;bw

mave then from the foor.

All sweeping tuat be done wet. -

All sazing must be done wet.

. Mateul removed must be placed in heavy-duty
potvetitviene bags at least ¢ mils thick. property
labeled. and disposed of in an autharized Land &Il
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n the pamt decacds wch ttestion has bamn foamed on
hmu—aq—n-ﬁmhd
m‘“lh_&“ that inhalaion
o fswe sirtrme misaice fibes way be injerious © hesith,
However. the ssbastos bars contsined in the above types
of sesiiient floor cowarings are as' frer, but firmly encapey-
u,w.u#&mhm
procam. Asbmics contsined
b euring i listiane of the prodzzt whan thase pead-
cls ave wens ans muininined & secowsnendad by the
oassinchrw”
' Recommended Wotk

' Procedures _
PREPARATION OF FLOORS WITH EXISTING
KESILIENT FIOOR QUVERINGS 70

Follow the irsieliation irstructiors published by the

susmiactraur of fhe nee floor covering wha s new el

tant sheut or s Soor covesing is 60 be irstalled ot 2
fae presntly covernd with 3 smilient fioor covering.
Thae irwtructions will il you what st be done to the
isting sxface befcre the new reilient fioor covering an
be installed. .

OF the four genesl procadiees listed below, lbems 1
and 2 e covered by mmnafachuresy’ irstvoctions: [bans

3 and 4 are covered specifically in this Work Proceduns

Marmal**:
Rauilier: Foor Covering iratalled Over....
L The Exising Serface. Follow the mascshactorer’s in-
stroctiors for removing wax. flling in low spox,
e, Lis sue sywiing, Neswr s ax crisiing resiiodf flser

aeng,

L Now Undeinsunt. irtall paneis on top of the edet
ing surface (waod subfioons only) and pply new
foor covering directly over this. Follow the mam-
factrer's iretructicrn,

3, Furtialy Rewssed Exisiing Adierul St Vind Fowr Coowe -

e Desnwmyg (o Ao svias Sy Vot Amens Aaw T ol sy

- Punms Soust Vel R Consoy’ emus seummg @ SN Sy,

hu—--——-mnb_-m
S UA Aayndie. bid A0 O

b ow o ST . S SERASEYS SRS Gl b Slemd.

b3

Ramoval of Existing Adherwd Sheet Viyd Floor
Covenng” page 6.
4. HHE“&MC—-’
(a) Shnt Vind==Ser irmtrictions beiowr:
L '&ﬂiﬁ_ﬂﬂbﬂdnwﬁm
or Feriphenlly Adhared Shese Foox
. Covaring” page é. y vem
“Compiere Ramowdl of an Existing Adhared
Shast Vieyl Foar Covering” L
() TikeanSee irntructions wder e
Removal of an Existing Resilierd Tle Boor
g’ pagu 1L .

SHEET VINYL FZOOR COVERING

Poapamiics of Floes Ytk Exdeing Sheet Viayi Flooe

Coveaing 0 Recuive & New Resliant Fiser Covaning

‘Shast vinyl Soor awering is installed in sevemi ways:
L Usadbeed ar Locssiay,

Some suiliert Soor coveting o be instaliad over exinh
Gans. Be s 43 follow the Soar covering mersiactewr’s
ireiructiors. seganciing the condiiars and foor prapmation

¥ partial or complete renovel of the existing shest
to be followed:

Sepplias 2ad Tooks
{refar Skesck 1)

Bruad. stiffbladed wall sxper. or floor sxxaper.
Utitity or hook krife.

3. Tank type HEPA (High Eficiency Particulate Air)
4. * Lazge size heavyduty xpermesble tah bags (ox
chemad ipermeahla anttiness) with e, tzpes. o
stying to tie sz, and bags for Libeling.

Harnd prayer o grinkling an. .

6. Liquid dishwashing detergert or liquid walipaper
remover mixad with water to guke 2 dilute soiu-
on (1 az. liquid in one gallon of warer).
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S exidng

from doorvays, wells, eic.
b Cut 3 strip the langth of the floor and about 18”
wide slong one well. Remove this strip, pesly tun
& over and rull face out inio & tight roll (ses Skanch
d.'n-cqnuiyu&wlwmﬂ.ﬂn

it in 2 hmvyduty irpermesble s clomad
wmnnm:;m

¢ Cemn the exposed foor with 2 veossn desner
pasitionad 30 that exheust air doss act blow over

d  Repmt the sbowe. caiting, removing, roling, dis-
pesing of ens sirip at & lans arei earing the newily
“-wyﬂhwlﬂnh
-uhdi:—wddhwhhh

Sionth & Wam smemy ar woe. af for as om o sglt nl.

¢
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e = X
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“t&—-h--b-b--ﬁn
D ot omn sl

< Emchmhmba&cdwﬂh
double faced tape. remove the tape and place in.
umwuucu
impemesbie container.
¥ any Soor covering arems have bem adhered with
adhasive and remainy stuck o the Goar, they should
be renoved by the wat scrxping method explainad
in page 10. DO NOT DRY SCRAPE OR SAND.
s Camiully snove the dust bag from the dewner and
place & in the trmh bag.
h Gnddhauhhaaéﬂyhhaﬂ
b%nﬂnﬁymwﬁtuu
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iy & Sol buvh iogn vy jor depmel.

L Mhmﬂdhmm
o the instructiors. .
Pactiai Remowai of Existing Adbesnd
Shast Viayl Fouxr Covacing

Mot feit backad sheai floor coverings an be sepacaterd
in the backing or fult layer. The feit Jeft an the ficar pre-
senis & snooth swiace an which some new shest floar

B N
Never Sand an Existing Floor Covermng

i Remove any binding stris or other rextrictive
meldings from doorways, walk, e,

b, Make a series of panzilel a3 4 to § inches apant
the backing parsid to the wal.

& St 2t the end of the room frthes fom the e
trance docr and pry up the camer of 3 w1, sepa-
upon iself siowily and eveniy at the angie that pen
the top Lryes will pail free (see Skatch 9). Afer

L

S

it ks ssmoved., sl wp the sizip face ot inio s tght
roll. Tie or tape secxmely (oee Skaick 109 and place
in the hasvyduty irpennashle b bug or dosad
Eaxch saxneding strip should be removed in e
above marnac, fenid waiking oo the exposed fuld
& much as pomible. Roll up each strip-as & s s
moved and placs it In the trash bag or dosed oo
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Saoas 10 Asiei w0 wrwn saat it o @ GYm e
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disposal wm.umw—

contains ssbestos. Disposs 1 an approved Lind 61

oy,

Occamanaily. of the top lsyws will dick
.c. hmﬁ':;“hubyﬁ

“b“wmmm

scsoer will stubborm asesc.
¢ mmq:zf.f‘dtmhﬁowmhw
by wee szmping. ‘
PN :
Never Send o Dry Sompe Rasidual Felt
gt scraping s dans s followe et .-
spriniding cm. . of backing pull free from the
2. . Thesmgidy wet the high feit spot with this so- . * :-::-uha-&h-z
kation. YWaik 2 fow suinins o alow the soie- coupownd, s nmemmded by the oo cover
" : woweied o finshed soothnes since the sres o
mt be mnded I

it Cam the floor with the vaomms desner wing the
mainl fioar wol. DO NOT DRY SWEEP WITH A
SROCM. Position the vaccxxn clesner 30 that dis-
charge air doss not blow on the felf. Carefully re
move the dust bag from the cleaner inunadisiely

dﬁnhamwuﬂm
dosed imparmable container.

i &ddﬁhﬂybﬁmﬂdﬁ-
Uy contents with 3 lsbel: “Cantion-—contzivs -
bastos. Dispcse in 2 spproved land 63 only.”

k. Do not walk over the fdt unnecemarily, 23 this
might saff the felt and rxise cumt,

L Install the new resiliert floar covermg immediate-
ly. following the cunufacasrer’s irszruczions.

Complete Remaval of an Exbting Adhered
i Uuhs&&.ﬂddm?:mhm Shoet Viayi Floor Covenng
cem felt (see Skerch L1 dries o, or cry .
feit 8 exposed during saping, et with If commpiete removal is required, follow thowe insorac:
mose salustion. tors: : ‘
& Pick up the langwr piecss by hand and place
in the wrash bag inmmeciacely.
Nonacinered felt left on the foor cn be a1t open
and re-sdhered to the foor with adhasive.

10 . u




b. Maﬂ&pﬂdmtbl‘mm
wa

e Start at the end of the room farthet from the e

tranon dowe, pey wp the comer of the et strip,

Mbhﬁnh’cﬂhmhﬁ

pﬂhbw-ﬁmdhh&p
ing and top layess will pull frae (e Skaich 9).
Ramove this atzip, genily tn it over snd sl face
.‘ out fnio & tight roll, The or tepe secxrely (ses Skaich
100 and place in & hesvy-duty impermeshle trash

g |
' . Rmmﬁ&tuhcdumm
|
|

bug or ciosd iriparmenble containes for dispomd. -

' d Rapest the sbove an the ne two strips but do
ot remove symare than s total of thres srips
at this tme. .
¢ Ramove the fit renwsining an the floar in the srip-
. ped area by met sowping.

A\ [Erwa]
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Wat scraping is done s follows:

1. Pour the datergent solution inko the spaaye
ar sprinkling an.

2 Tharoughly wee the resicual felt with this solu-
o, Wait 3 few erinutss to allow the solu-
tiom to sosk into the feit (see Skatch 11).

3. Stad on the remaining floor covering (not the
feit) and 1se the stiff-bladed scrzper to sorape
) wp the wee teit (see Sketch 13 bdow).

A (vannG)

Do Not Sazpe Dry Feit

o
.
i
' Ravwet the feit i it drim out or i dry felt is
oposed dumg sTaping- Fick u the srapings
' s they we remaved o the floor and place
P e o
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4 Rapest the shove on the net saries of scrips.
Do cnly ex threserip ares 2t 2 tine. Sted
. onthe remaining fioor axvering ar chem foor
(do not stand on the fuit) o scrape up the feit.
5. Repat this cperation wntd the feit hes bamn
removed fram the whole fcor, Clos fll bags
tightly, and sml securaly for depon. Kantify
with 1 labal stating, “Castion--Contairg As- -
bastoz. Dispose in an spproved lind 611 ondy.”
Whan the whole foor has bem deanad free of
felt, let it dry and vacman up any dirt wing the
vacuum deaner with the menal fioor tool. Sand
ﬁhvmmdmamm“&m
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Do Not Dry Sweep

Porition the vacon deaner so that the discharge
£z does not blow on'the floor beng Geaned
Curesuily remnove the dust tag from the desner and
siaze in a hesvy-dury unpermessie waun bag or
closed unpermesdle contuner for later disposal.
When the fioar s dry, it is ready to have 3 new
reilient Soor coverng installed. Follow the fioor

covenng nAnUiacTUrer s ISTUCROTS.

t3



RESILIENT TILE FLOOR COVERING

Prepasacion of Floom With Existing Resllient
Thes to Recnive New Resiliant Flose Covermg

Some resilient loor coverirgs can be iretaled over ecial-
ing ruidiant tie inscailaticns. Follow the insmllation inemxs
tians published by the manuiactarer of the new Aoor
covering whan 3 new swilient Slaor covering is o be i
safied o 2 srtan powseely covesad with 2 smillent Soor
covering. Thae inesructions will el yus wiset st be
done o the exisling swrface baftss the new saiat Soor
covering o be unlied.

A\ [FwEs)

Never Sand an Enisting Tl Insmfiation
oo Saich ©

Compiste Ramnovel of Existing

i amd Taci

(onfar Siuuch 16
L Heavydiy well scaper with appaoxinaely 4°
blade and 6° to 8° handle.
L Hammer )

3. Commaercial type hand-held hot air blower.

4 Heawyday polyetitylens bags at lamt 6 mils thick

S 14 i mdl aoyns for th nueel,

114

Ramevel Proceduss

+ Thas arem normully exposed to heavy ivot
traffic pacsrs ummily have tiles adhersc the
tightwt. As 3 svaer of goud pactics in zarnng
the tile semovel, those sections which recarve
lomst néfic showld be the locatiors selenad for
starting the rmowel of the e, Since tiles are
namelving 9’ x 9° or 12° x 12° dmermon.
Rshould be the gosl 0 smove individusl iles
5 & compiaie wit.

Caseh 15, Vhaip i snew & te cum of e adening 6ls od painaiy
o ol womnd.

b. Stxt the removal by cxreiully wesising the wall
sper in the seam of two adicining tiles and
padually forcing the edge of one of the tiles
up and awey from the Soor (see Sketch 15 Do
not beeak off pisom of the tile but continue
to force the balance of the tile up by working
the scrxper beneath the tile snd exerting both
a forwand pramae and a twisting action on the
biade to promote rdease of the tile from the
adhasive 2nd the floce.

¢ When the firse tile it remnoved place it, without
breaking it into sraller preces. in the heavy-
duty inpermesble trach bag or dosed imper
maezble conziner which will be wed for dis-
posal

L

o vl
g

i

FR»



Pl
R

~

Smink 34

d

7 h e
T, - - - —

YL

o S

. D ,

3

-
3
¥

.S rr-"rr-yr {7 T F
hands wib ¢ benwsw o enle & s,

Wil the remowvel of the first tie accemibility
.of the othwr tles is impeoved. Foren the wall
scasper wder the exposad edge of mother tle
and continue to ort a prying twisting force
to the soaper as it is moved under the tile unell
the tile redesses from the foce. Again, dispose
of the tile, and succweding tila. by placing in
the heavyduty bag or dosed contziner with-
out addiional breaking.

Some tiles will ndease quite exxiy while others
require varying degrem of hare, Whae the
adhesive s spread heavity or is quite hard, it
may prove easier to foree the saaper througn
the tightly adiwered aress by striking the sxper
handle with 2 hunmer using blows of moder-
ate force while mamtzining the saoxper ot 2 25°
to 3O° angie to the Soor (see Sketch 15}, Caw-
tos Use safety goggis
Emmmmmm&z

preves 3
can be sinmpiified by tharoughly heating the
tilals} with a hat zir blower wl the heat pene-

18

NOTE : Handle the hot sir blower, tilex. and
- adhasive csiully %0 svend parsonal burre see
Skatch 17 beiow).

NOTE 2: Do not handle the hested tiles and
achastve without suitable giove procecnon for
the hande. -

& As small sress of subfloar sre deared of te.
the adhasive remaining on the floor must be
scmped up with the 4° hand sTaper until ondy
a thin, sneoth film semaing. [n those sress
wiwse depouiis as hesvy or dificuit bo scape, -
the removel can be expediibed by hasting with
the hot air blower prior 10 sxaping. Deposit
smping: in 2 hawypduty imparmesbie tash
hcdﬂwm

h As indcaiad In previos peapapie. tles
Mhﬁﬂuﬁﬂrhnh-y&y
imparmasble thwh bag or cossd impermeble
containge. Do not attenxt 0 bresk tes sfter
they are in the beg.

Shanen 17, ln wev 0755 et g & s W7 Raeev ian emesly el remens.

17




Sl 38 Sed owsh by ssenly for disms,

i  Whan all ties have been removerd from the
foor and placed in hesvyduty potyetiyiene
b.gl‘tl&!ﬂcdﬂdm
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APPENDIX B

Current Rocomnde& Work Practices
trong World Induseries, Ine.




Ork Practices fg

Resilient

Floor
Coverings




It is essential that certain precautons e
Obeerved when ingafiing a reslient floor
COVEnNG Or when DrepenTyy or removing
an exming remiient AoOr covenng. 1t is the
purpose ot theess Work Practices 10 provide

NOTICE:

Various government aganciss have
reguistions governing the removai of
{n-piaca ssbestos-containing
materisl. If you contempiate the
remaval of 8 resiilent floor covering
structure that contains (or s
assumed to contain) asbestos. you
should determine whether such

requiations spply.




Important Information
for installers of
resilient floor coverings

Whst You Should Know
About fesilient Floor Coverings

Recommended Work
Practices for Removal of
Resilient Floor Coverings

TABLE OF CONTENTS

1 ALTERNATIVES TO REMOVAL OF
s EXISTING RESILIENT FLOOR

COVERINGS - p. 4

2 PARTIAL OR COMPLETE
e« REMOVAL OF EXISTING RESIL.
(ENT SHEET FLOORING - p. 8

Syuppiies snd Wols .......... s
Partial removal, resiliert sheet

fOOMNG .......chicieiianns (- N

Compiets removal, untachered

(loosw-iay) or peripherzity

achered resiient sheet

hri_n ................... 8

Compiets removei, fully achered

reailent sheet flooring ....... g 10
REMOVAL OF RESILIENT TILE -
A 12

Supplies and ol . ......... a 12
Removal Procedurs ......... p 13
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COMPLETE REMOVAL OF WOOD
UNDERLAYMENTIEXISTING
FLOOAING - . 18
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ALTERNATIVES TO REMQVAL OF
1. EXSTING RESILIENT FLOOR
COVERINGS

* instailing resilient floor covering
over existing resillent floor covering
Remove! of the existing rewilient flocy is the
finsl altemanve (see NS below). Armerong
TECOMMENncs that whenever possibie you
loave the exigting resilient floor cowering in
pisce and go over the Op with your new
flooe.

Nole: Allermatives 10 the removal of an
unsuitebie resdient Goor or residual felt on &
simpended wood fioor sre the uss of an
underizsymernt &s & new suriscs belors inatal-
ing the new Armetrong flooring or going over
2 singie leyer of existing Tesiient fiaoring
with the new ieyer of resilient flooring.

When you pisn ©0 install 2 new resiient sheet
or tie floor covening over an existing resilient
fioor covering, follow the instsiiation instruc-

M o S B B

instructions will tell you what must be done to
fioor covenng can be inmalied. Just be sure
10 remove wax by wet Sripping.

- -

*NEVER SAND AN EXISTING RESILIENT}

FLOOR COVERING. SEE WARNING |
| STATEMENT INSIDE COVER." -

* installing resillent floor covering
over new underiayment

Whaen you instial & new floor covering over
new undertayment, foliow the Armstrong ’
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o Partial removsl, resilient sheet

flooring .

Mast feit-baciad sheet floor coverings can be
ssparated in the backing or fakt layec i the

remaning fell Preserts & SMOCH! suriace,
s0ome new sheet OOr COVNINGs can be

8. Rermove any binding strips or other restrio-
ve maidings from doormuys, walls, e

b Maile 8 serins of paraiiel cuts 4° © §8°
spart through the ©p fayers and sbout
wmumwnn

¢. Start at the end of the room farthest from
the entrence door and pry up the comer of &
strip, separwting the backing teyee The aut

strips should be peeied from the backing by

iNg wear fzyers may not readily be srippebie
and may requice scraping). Tie or tape the
rernoved material secsely and place in the
heavy-ciuty impermeable tresh bag or ciosed
impemmesdie container for disposal.

d.ﬂummdunudamm'
SIP iIn the above manner. Avoid waKang on
the sxpasea feit as much as possible. Close
Mbﬂmmﬂmb’
wwmuwm-
'm—mmhnidm
dust. Sreathing sstesws may caume badily
harm. Oisposs in an approved isncfll only”
& Occasionally, pars of the ©p tsyers wil
sick ©© the backing. This can oiten be
eirnatad by pesing trom the opposnie direc-
tion, The stiff-bladed scraper or the use of
Mnmﬁycbynmmuam
gun may &id in the removal or pesiing of the

LWugnmqumm

fioor can be leveied by wesscraping.

(7) Apply & detergent solution 1 the feit,
and siow it 1 penetrate for seversl
minutes belors scraping. Lise only enough
solution 10 leep the 1Op suriace of the felt
damp. More than one appiicstion may be
necessary, depending upon the time
fequired for removal. .

(2) Use the stifi-biaded scraper to remove
the oxcess felt. :

mﬁdwoanmwmpymm '

placs in the trash bag mmmediatety.

PRECAUTIONS: DO NOT SOAK FELT.
EXCESSIVE MOISTURE CAN CAUSE
PERMANENT DAMAGE TO WOOD
UNDERLAYMENTS. IT IS THE:
INSTALLER'S RESPONSIBILITY TO
USE THE CORRECT AMOUNT QF
WETTING SOLUTION TO PREVENT
UNDERLAYMENT DAMAGE. A
FLOOR THAT HAS BEEN WET-
SCRAPED MUST BE ALLOWED TO
ORY BEFORE INSTALLING ANY NEW
AESILIENT FLOORING.

- .,?);\‘r
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g. Nonaaherea feit left on the ficor can
bccmopenmrlmmwmlﬂoor
with sahesive.

h. Clean the floor with the HEPA
vacuum cleanet. using the mew floor
tool. Position the vacuum cleaner so that
discharge air doss not biow on the fait.
After vacuuming, used HEPA filters and
clesner bags shouid be removed careful-
ly and placed in a sesiable plastic bag
(approoriately iabeled) and disposed of
as gsbosios waste.

- s+ @ A macse.ws -u.-—-u-o‘

[AWARNING] ]

DO NOT DRY-SWEER AVOID CREATING |
nusrsesmmueswmm ]
INSIDE COVER. .. !

{. Closs and sesl trash bags tightly for
dispossl. identify with a isbel stating—

dust. Breathing asbesiog may cxuse bodily
harm. Oispose in an approved anoftt only.*
|- Do not waik over the feit unnecessarnily as
this migit scutf the felt and raise dust.

k. tf smail areas of backing pull free from the
floor, the depression should be flled with
S-180 Latex Underisyment as recommended
by the floor covering manufscturet. f
campaund must be trowelled to finished
smoathness since the ares cannor be sanded
later.

{. Aﬂmmoundoﬂaymemmsdned lnsuﬂ

¢ Compiete removal, unadhered
(loose-lay) or peripherally adhered
resilient sheet flooring

8. Remove any binding SD3 or other restric-
live moidings from doorways, wails, e

b. if floonng is unaghered, ¢t floonng imto
sinps avout 18° wide. Remaove these stnps
by rolling face out ineo a tight rolf. Tie oc tape
securely so it will not unroil. Place t in &

- o

~

hesvy-Quty NMDEarMesnIe trasn bag or closes
IMDONMEANIS COMNMRNGY g ENOUGN & FCCom.
modes several rots for gisposst.

¢ Claan the exposed floor with a HEPA
VACULM cieansr positioned 30 that exnaust
Aif 3O8S NKX Diow over the uncisen srea.

P e o Geve +. @

AWARNING

;D0 NOT DRY-SWEEP. SEE WARNING
'STATEMENT INSIDE COVER. IF
:SWEEPING IS UNAVOIDABLE, USE
.WATER OR OTHER DUST" .
SUPPRESSANTS. )

d. Repest the above. cutting, roliing, and
disposing of one strip at 3 time and cleaning
the newly exposed aree immediately until the
the enure floor 13 vacuumaed ciean.

e. if any floor covenng remuns stuck {0 the
floor, t should be removed by the wee
scraping method previousiy explamed,

00 NOT DRY-SCRAPE OR SAND. SEE |
WARNING. STATEMENT INSIDE COVER.,
PLACE THE REMOVED FLOOR
COVERING IN THE HEAVY-DUTY
IMPESMEABLE TRASH BAG OR
CLOSED IMPERMEABLE CONTAINER.

@om bl @i e o O et

. e ——




a. Remove any binding strips or other restric-
tive moidings from doorwvays, walls, i, .

B, Maks a series of parsiiel cus 4° 10 §°
apent through the P layens and showt
wwhmwb“

¢ Stan at the end of the room farthest from
the emrance door and pry up the comer of a
Stp. seosranng the backing teyee The cut
stps snould be pesied from the backing by
puiling or by rolling around & core which will
comrol the SINPRIng ENgie 10 CTeate & unilorm
tenmon (some resilient flooring weer tayers
may not be readily stppsbie and may
fequirs scraping). Tie or tape the removed
matenal securely and place in the hesvyeduty
mpermeadie trash bag or closed
impermesble contziner for dieposal.

@

d. Do onty one three-etro 2rea at 3 ame.

Stand on the remanng fi0or Coverng or
cisan fioor (0o nOt stand on the fek),

{IAWAHNINGi.' C . - {

(2) Thoroughly wat 1he residual felt with
this solution. Wait & few minutes 1 aliow
the sokion 18 sosk ino the feit.

(3) Stand on the remaining ficor covering
(not the feit), anct use e stifi-biaded:

- SOMper O SCTEPS Up the wat feit.

(€) Rewst the feit i Rk dries out or if dry
folt is exposed during acraping. Pick up
the scrapings &s they are removed from
the ficor and place in a heavy-duty
Impermesble trash bag or ciossd .
impermeable containec. Scrape af feit from
this ficor ares belore proceeding furthet

{%) Repeat the shove on the next series of
siripe.

(8) Repsst this operation until the felt has
been removed from the whais floot. Clase
full bags tigttly and ssal secursty for
disposal. identity with a tabet stating—
crenting dust, Sreathing asbestos may
cause bodiy harm. Dispose in an
approved landfl only”

(7) When the whoie ficor has been
cleaned free of felt, vacuum up any dirt
using the HEPA clsgner with the
metal ficor ol and let ¢t dry. Fosion the
vacuum clganer 3o that the discharge s
does not blow on the oar being clsaned.

.
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[AWARRIG]

0O NOT DRY.SWEER. AVOID CREATING |

DUST. SEE WARNING S'WEMENT
.INSIOE COVER.. ;

(@) Alter vacuuming, used HEPA fiters and

clesner bage shouid be removed carefutly
and placed in a sesisble plastic bag (2p-
propnately isbeled) and disposed of as
asbesios waste, -

(9) Whan the floor is dry, i is reacy ©
have a naw resillent floor covenng
installed. Foliow Armatrong's instasiation
instructions.

S WEtel . te- emmTEE ¢ ¢ GoWNDw cw v o

3. REMOVAL OF RESILENT TiLK

Some resilent floor coverings can be
instaiied over exigting resiient tie instila-
tions. Follow the Armstrong instaliation in-
structions when & hew Armatrong resdient
fioor covering is 10 be instslled on a swrtsce
presenty coverad willt a resilert the fiooe
These nstructions will el you what must be
done 10 the existing surtace bekxe the new
mmmwum

AWARN!NG

NEVEHR SAND AN EXISTING RESILIENT
TILE INSTALLATION. SEE WARNING
STATEMENT INSIDE COVER.

¢ Suppiies and tools

1. Heavy-duty
scraper with
approxmatety
4" blage and
6° 0 8" handle
or wenghted

long-nancied
floor scraper.

2. Hammer.

]

camits WA

* Removal Procedure

a. Those areas narmally exposed 10 heavy
foottratic peans usumlly have tiles schered
the tigheet. As & matter ot Qood practice in
starting the tis removel, select thoss sections
which receive the least traffic. Since tiet are
normatly in & §7x9° o 12°x12° dimerwon,
try 10 nmove individual tiss as & complete
unit.

. Start the removal by carsfully wedging the
scraper in the seem of two adjoining tles
andg gradually forcing the edge of one of the
thes up snd sway irom the ficoc Do not
break off piaces of the tie, but continue 10
force the balance of the tile up by working
the screper beneeth the tile and exerting both
8 forward pressure and & twisting action on
mmnmmdmmm
the achesive and the flooc

€. When the first tils s remaved, slace .
without breaking o im0 smaller pleces, in the
hesvy-duty impermeadie trash bag or closed
impenmeadis comamer which wil be used for
disposal.

d. With the remaval of the first tile, ac-
cessifity of other ties is improved. Force the
scraper under the exposed edge of another
tile, ana continue 1 exert a prywng, twisung
force 10 the scraper as # is moved under the
lile unul the tie reidases from the floor
Agun, dispose of the tle ang succeeding
liles Dy placing 1n the heavy-duty bag or
¢iosed conmainer without additional breaking.




e. Some hies wil release CuUNe eamly winie
Others MeQUINe Varnng cegrees of fores.

Where the achesve it spraad heswiy or is
quis Nard. # may prove eemer 10 force the

{. ¥ you encountar areas where sven the
above methods will not remove the ties, the
remaovel procedure can be simpiified by
thoroughly hesting the tiles with a_hot-air
blower yntil the heat penetraes though the
tie ana sottens the achesive. NOTE: Handie
the hot-air blower caretully to avoid injury.
00 not use 8 biowtorch or open flame.
Usa caution not to bum or char tile. Use
sdegquate ventilation. .

4 COMPLETE REMOVAL OF WOOD
® UNDERLAYMENTTEXISTING
FLOORING

* Suppiles and tools

1. Chisel.

n.ﬂumuq&“uher“m‘ :

tive moidings from doorways, walls, e,

&, Starting near center of ares. locats & joint
In e undecizyment. Ct through the existing
resifient fiooring at the undersymerx's joints
20 that ons panei can be removed. Drive a
chisel into the underizyment joint, using a
hammer or mailet. Now uss the chisel 1 pry
up the underizyment encugh to insert a pry
bar and remove the chisel. Slowly and
carsiully use one Or two pry bars 1© pry up
the underizyment panel a Sttte at a time until
panst is compietely loose and can be
recoved. ‘ .

¢ i the undecizyment panei doss not come
Up INtACE, remove each Diece as # breaks ty
cutting the exating resilient floomng at the
bresi,
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APPENDIX C

Letter From D.P. Fowler
Regarding Activities Not Menitored
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A U BER O pmm e

d. Wear nesvy Qioves and be very carend of
wood sotinters and fasteners stcking ot of
the back of the undernayment. Each uncernay
mer panei (or pwce of panel) shoud be
removed from e work ansd &8 s0on as £
has been prned up 10 avoid injunies (SuUch as
steppng on & nas). Flatien proguding
fageners with & hammer. Place scrapped
paneis n dumosters or on skids with the

nahmmmldmdyvamaw

StRtING—"CALtion—Ccontting asbestes. Avoid
creeng dun. Bresthing 230808 ey Cause
bodily harm. Disposs it an approvad ianafil
only”

&. Aler each ganel has been removed, pull
out any nuis or feseners still in the subficor
Dispose of thess and any other nais or
fassmners which have been removed but are
still {aying int the work aree.

{, You don't need ©0 use & chisel 1 start the
removal of panets afee the st panet has
been remavea. Simply work the pry bar
under the exposed edge of the next panel.
g. When removel of the 2
floor s compiete. thoroughly check the
wxposad subficor Rensd loose ereas and
reset any “popped” nails or fasieners.

h. instafl the new underisyment and floor
covenng zccarding (0 Armsirong's, instatiation
instryctions.

™, et t v ¢ -
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FOWLER ASSOCIATES
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w2n O Baagure 35 Augusst 24, 1989 ] "90w00a (v CA 94063
-eTe M Coras A (1) 3693988
Aftwate : FAX (415) 369-3358

~QsIMN K00k “AS°

Grover wWrenn
ENVIRON Corp.
1000 Potomac St., NW
washington, 0C 200Q7

Re: Floor Tile Removal - RFCI
Dear Mr. wWrenn:

In Decemper of 1988 a report was submittead by Fowier Asgsocciates to the
Resitiant Floor Covering Institute (RFCI) regarding asbestcs exposure during
floor tile removal. [ unaerstand that that report ("Finai Report on
Industriai Hygiene Survey of Asbestos Exposure During Resilient Floor Tile
Removal Pursuant 10 Recommended Work Practices at 10 Resiiient Floor Tile
Removal Sites”) has been relied upon by ENVIRON in further work culminating
in a submission to OSHA., I now understand that some reviewers of the 1988 °
Fowier report have expressed concern that removal activities potentially
proguctive of airborne fibers may not have been sampled. In particular, I
understand that the fourth full paragraph of page 3 of the report
_ (beginning: "Upon the compietion of gross removal of tiles...”) has been

interpreted t0 indicate that there may have bsen some remaining potential
for asbestos exposure due tc removal activities.

{ assure you that this is not the case; ! especiaily refer you to the last
three santences of the third full paragraph on page 4.

"...5ampie periocds were defined by the duration of the removai work,
Samptes were taken throughout the removal period, including final cleanup
preparatory to re-ingtailation of the new flooring. The sampling periods
did not include non-removal periods; samples were shut .off during breax
pericas.

In nc case did the re-instaiiaticn invoive further removal of either floor
tile cr mastic. [n most cases, the only additional step required was
applcation of a light coat of new mastic atop the oild, and pernaps
appiication of leveling compound on a few spots.




Fioor Tile Removat August 24, 1389 Page 2
Mr., Wrenn
In summary, [ empnasiza:

1) All removal processes reauired for the specific floors examineg
were sampiea:;

2) No agditiona: ramoval work (either tile or mastic) was required
befors re-instatiation of the flocring;

3) The preparation work prior to re-flocring did not include any
activities likely 10 reiease asbestos fibers from any remaining
aspestos~-containing material (e.g., mastic).

I trust this information wiil be sufficient. Please cali if additional
Qquestions arise.

Sincerely,

gs ﬁ #y (": £
Oougias P. Fowier, Ph.D,, CIH
Industrial Hygiene Caonsuitant

adan
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