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PREFACE

This report was prepared under the direction of Grover
Wrenn by Stephen Brown and Anson Keller. Michael Larsen of
Larsen Environmental Associates consulted with ENVIRON on the
evaluation and analy'sis of the information provided in a report
by Fowler Associates.
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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 matrix.
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 general provisions of asbestos standards set
by the United States Occupational Safety and Health Adminis-
tration (OSHA) for the construction industry (29 CFR 1926.58).
These standards require employers to assure that worker
exposures to asbestos do not exceed the permissible exposure
limit of 0.2 fibers per cubic centimeter (£/cc) air for an
8-hour . time-weighted average (TWA) or the excursion limit of 1
£/cc over a 30-minute period. ‘

The OSHA asbestos standards require initial monitoring of
employee exposure at the start of a job to establish that
neither the action level (0.1 f/cc for an 8-hour time-weighted
average) nor the excursion limit (1.0 £/cc over 30 minutes) is
exceeded. The standards also provide that an employer may rely
upon objective or historical data to demonstrate that the
action level and excursion limit will not be exceeded.

This report presents an analysis of fiber expoéu:es 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 opérafioné 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 asbestos. Although
these measurements were undertaken before the need for
compliance with an excursion limit was established, calculating’
the highest possible 30-minute exposure showed, with 95%
confidence, that the excursion limit also would not be
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exceeded. Consequently, these tests should constitute
objective data that the action level and excursion limit will
not be exceeded when the Recommended Work Practices are
followed.




(‘\J

II. INTRODUCTION



.4
e

II. INTRODUCTION

Resilient 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 into the tile, thus minimizing
the potential 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 new 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. hccordingly, the removal process in an
occupational setting is a workplace activity subject to the ,
regulations of the United States Occupational Safety and Health
Administration (OSHA) that limit workplace exposures to
asbestos. As explained further in Section III, OSHA has issued
two standards regulating occupational exposures to asbestos,
one for general industry and one for the construction industry.

Floor tile removal is one of the many activities that are
properly classified under the general headihg of “construc-
tion."” The resilient floor covering manufacturers therefore
are interested in demonstrating by objective or historical data
that removing floor tile pursuant to the Recommended Work
Practices does not lead to worker exposures in excess of either
the OSHA action level of 0.1 f£/cc as an 8-hour time-weighted
average or the OSHA excursion limit of 1 f£/cc over a 30-minute




period. Such findings would obviate the requirement for

‘initial monitoring of worker exposure at each job site.

Toward this goal, the industry has undertaken a study
conducted by Fowler Associates to determine the magnitude of
worker exposure to asbestos when resilient floor tiles are
removed in accordance with the Recommended Work Practices. The
sampling conducted by Fowler Associates and the subsequent
fiber 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 asbhestos during tile removal following the
Recommended Work Practices are lower, often substantially
lower, than the OHSA action level of 0.1 £/cc. Although no
30-minute exposures were monitored, the same data imply that
the excursion limit of 1.0 f£/cc would also not be exceeded.
This report summarizes the measurements and the analyses that

led to these conclusions.
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I1I. REGULATORY FRAMEWORK

In .1972, OSHA promulgated a 6(b) standard dealing with
occupétional exposures to asbestos for all industries covered
by the Act. On June 20, 1986 and September 14, 1988, OSHA
issued revised standards relating to occupational exposures to
asbestos. OSHA issued two revised standards for employee
exposure to asbestos, one applicable to general industry
(29 CFR 1910.1001) and one applicable to the construction
industry (29 CFR 1926.58). The 1972 standard had mandated a 10
f/cc "ceiling" limit as well as a 2 f/cc time weighted average
(TWA) .permissible exposure limit (PEL). The present standards
reduced, among other things, the permissible exposure limit to
0.2 £/cc as an 8 hour time-weighted average (TWA) and- set an
excursion limit of 1 f£/cc average over a sampling period of 30
minutes. OSHA has also. set an action level of 0.1 f/cc calcu-
lated as an 8-hour time-weighted average (29 CFR 1926.58(b)).
Although the geheral industry standard is similar, references
below will be to the construction standard only., because
removal of resilient floor tiles is a comstruction activity.

The standard for the construction industry requires that
each employer, who has a workplace or work operation covered by
the standard, perform initial monitoring to determine the .
airborne concentrations of asbestos to which employees may be
exposed (29 CFR 1926.58(£)(2)(i)). When the action level of
0.1 £/cc is exceeded, the employer must continue to perform
initial monitoring at the initiation of subsequent new asbestos
jobs. Employee training and medical surveillance are also
required when exposures exceed the action level. When the PEL
of 0.2 £/cc is exceeded, the employer must establish a requla-
ted area that must be demarcated and to which access must be

*Many relevant data sets are expressed in units of fibers per
milliliter (£/ml), which are equivalent to f/cc.
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limited to authorized persons supplied with respirators

(29 CFR 1926.58(e)). Certain other conditions also apply to a
requlated 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/or excursion limit (29 CFR 1926.58(£)(2)(ii)) and 2) where
the employer has a certain type of historical mecnitoring data
(29 CFR 1926.58(£)(2)(iii)). The regulation states, in
pertinent part: '

(2) Initial Monitoring:

(1) Each employer who has i workplace or work
operation covered 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, anthophyllite, or actinolite job to
accurately determine the airborne concentrations of
asbestos, tremolite, anthophyllite, or actinolite to which
employees may be exposed.

(ii) The employer may demonstrate that employee
exposures are below that action level and/or excursion
limit by means of objective data demonstrating that the
product or material containing asbestos, tremolite,
anthophylite, actinolite, or a combination of these
minerals cannot 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 actinolite.

(iii) 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 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. the
employer may rely on such earlier monitoring results to
satisfy the requirements of paragraph (£)(2)(i) of this
section. (29 CFR 1926.58(f)(2))




Very little substantive guidance was given by OSHA in its 1986
amendment of the objective data exception to the initial monitoring
rquirement. However, the preamble to the recent amendment dealing
with the excursion limit does give some indication of what OSHA
anticipates by way of objective data. OSHA stated:

"Objective data" is limited to information demonstrating
that a particular product or material containing asbestos or a
specific process, operation, or act1v1ty 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
asbestos containing product. For the employer who relies upon
an industry~wide study, the data he uses must be obtained under
workplace conditions closely resemblzng the processes, type of
material, control methods, work practices, and environmental
conditions used and prevailing in the employer's current .
operations. Sampling and anlytical procedures must conform to
NIOSH and/or OSHA approved methods The following three
examples illustrate how an employer may use "objective data" to
avoid the burden of initial monitoring.

In the automotive brake and clutch repair industry (the
largest group of exposed workers), OSHA has determined that
employers can successfully reduce their employees' exposures to
asbestos to below the EL by employing the enclosed
cylinder/HEPA vacuum system method as described in Appendix F
to § 1910.1001. This determination is based on evidence in the
rulemaking record (NIOSH Report 32.4, Ex. 84-263). The
effectiveness of the vacuum/enclosure is dependent upon the
mechanic being adequately 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 consclentzously employ the enclosed cy11nder/HEPA vacuun
system. Lo

In construction, where certain operations are short-term,
intermittent in nature and generate peak exposures, data show
that the use of shrouded tools may limit peak exposures to
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 equlpment, strict adherence to recommended
work practices), cutting and machining A/C pressure and sewer
pipe. using wet methods and a shrouded Doty tool, will limit
exposures to below 0.5 f/cc.

-10-




Qﬁ?

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
f/cc action level and 1 £/cc EL is another situation where
objective data could be used to obviate the need for exposure -
monitoring. The success of glove bag asbestos removal _
operations relies heavily on the use of workers specially
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 (51 FR 22785)—--"Work Practices and Engineering
Controls for Small-Scale, Short Duration Asbestos Renovation
and Maintenance Activities", provides requirements for :
glove-bag procedures which, when followed by employers, will
satisfy the requirements for relying on "objective data" to be
relieved from monitoring duties. (53 Fed. Reg. 35621-35622,

September 14, 1988)

As we point out below, the data relied upon in this report more
than meet the quality and amount of data OSHA has previously found
acceptable as objective or historical 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
only two samples, while the analysis here takes into account
exposure measurements from 10 different aébestos—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 fibers. Also, like the A/C pipe study
accepted by OSHA, the Fowler—-Chatfield study is based on a specific
work practice recommended for removal of resilient floor tiles.
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IV. RECOMMENDED WORK PRACTICES FOR FLOOR TILE REMOVAL

In accordance with the regulatory scheme for controlling
asbestos exposures potentially resulting from floor tile
removal, the current members of the Resilient Floor Covering
Institute (RFCI) and Armstrong World Industries, Inc. have
developed guidelines for floor tile removal designed to assure
compliance with the OSHA standards governing exposure to
asbestos. 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 removal. The floor should be
vacuumed before and after removal with a High Efficiency
Particulate Air (HEPA) vacuum cleaner or swept/mopped wet:;
these practices will ‘minimize air entrainment of any asbestos
or other fibers that may be present on the floor before the
tile is removed. Finally, removed tiles are to be blaced
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
Practices distributed by the Resilient Floor Covering
Institute, and Appendix B, which reproduces the Recommended
Work Practices distributed by Armstrong World Industries, Inc.

-13-
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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 Chatfield Technical
Consulting, Ltd. (Chatfield). 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 - see 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 removals
of resilient floor tiles containing asbestos. These examples
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, ventilation, area of floor,
season; and duration of removal. All installations appeared to
have been made with cutback adhesives, the type most likely to
contain asbestos. These situations 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 Practices. Personal
monitoring of the mechanics was accomplished in the breathing
zone at a nominal pump flow rate of 1.5 to 2.5 liters per
minute (range: 1.45-3.00) and extended over the entire .period
of tile removal and floor cleanup, but did not extend to
initial preparations, installation of new resilient floor
covering not containing asbestos, or other work activities
subsequent to the removal itself. In many situations, these
other activities will occupy as much or more of the workday
than actual tile removal and will entail negligible exposures
to asbestos.

-15-




The personal monitoring of the mechanics was augmented by
personal monitoring of the industrial hygienists, with area
monitors “"following" the mechanics, and with stationary indoor
monitors to establish that supervisory personnel would not have
higher exposures than the mechanic¢s and to measure the
background levels of asbestos fibers unrelated to tile
removal. For all the personal monitoring, two companion
samples were collected, one for analysis by phase contrast
optical microscopy (PCM) and one for analysis by transmission
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 to determine the
propoftion of true asbestos fibers among all fibers meeting the
counting rules. Briefly, OSHA requires that any particle
longer than 5 microns and having an aspect (length 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 guidelines (Yamafe method) for TEM
analysis. Chatfield also analyzed a number of "blank" samples
to allow corrections for asbestos or asbestos-like fibers
associated with the collection filters themselves. Finally,
Chatfield developed special procedures for TEM analysis 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 microscopy to describe the exposure levels of
the occupational cohorts studied. For any industry 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 to contain many non-asbestos particles

~16—-
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that meet the counting rules, however, the results of PCM
analysis can exaggerate the potential exposure. Chatfield
found in the TEM analyses that only a fraction of the 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 current 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 fiber 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
monitoring are offered as objective data showing compliance
with the OSHA standards, however, again to portray worst-case
conditions.

Fowler's raw data from the mechanics' personal monitoring
are presented in Table 1. Note that these data have not been
adjusted for blanks or background concentrations, nor have 8-hr
time-weighted averages been computed. These adjustments are
discussed in Chapter VI. This tabulation does, however,

-17-




Table 1

) SUMMARY OF PERSONAL MONITORING RESULTS
o FOR FLOOR MECHANICS DURING REMOVAL
OF ASBESTOS-CONTAINING FLOOR TILES

PURSUANT TO RECOMMENDED WORK PRACTICES

Site No. <Concentration (f£/c¢c) Duration Comments
PCM TEM (asbestos) (minutes)
1 0.036 0.003 380
0.011 0.0031 321
2 0.052 <0.0032 346 No asbestos by TEM
0.026 0.0056 348
3 - 0.23 0.0144 127
0.091 : 0.0404 130
0.11 0.0097 132
4 0.051 0.016 137
0.035 <0.018 118 No asbestos by TEM
5 0.20 0.026 101
0.15 , <0.012 101 No asbestos by TEM
6 0.058 <0.013 79 No asbestos by TEM
0.18 <0.017 79 : No asbestos 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%5 S4
7 0.023 0.019 275
0.33 <0.0063 272. No asbestos by TEM*
8 0.093 0.0097 141
0.096 0.0075 157
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
0.041 0.0065 194

*Only sample for which PCM results could exceed the 30-minute
Excursion Limit of 1 f/cc
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indicate that 1) the TEM counts are uniformly below the PCM
counts, often by a factor of ten or more, and 2) in about a
third of the cases, no asbestos at all was detected by TEM.
Fowler also placed personal monitors on the industrial
hygienists who were observing the removal operations. Their
exposures should be reasonably 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
well below PCM results and no asbestos is seen in almost half

the samples.

B. Other Studies
Several other investigators have studied asbestos release

from floor tiles. Most of these investigations are not
relevant to the characterization of éxposures 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 o0ld floors by sanding instead of removal, and some involve
installation of new tiles containing asbestos. Of the studies
involving removal of old floor tiles, most do not follow the
Recommended Work Practices or do not provide detail sufficient
to determine whether the Recommended Work Practices were
followed. Of the studies located, only two other than the
Fowler—Chatfield study had direct relevance to asbestos
exposures during floor tile removal, each following earlier
versions of the Recommended Work Practices. Both are much more
limited than the Fowler-Chatfield study, but both support its
findings.

The importance of following Recommended Work Practices
during floor tile removal is underscored by the known
characteristics of air quality in buildings. Typical
residential and commercial buildings contain significant
quantities of fibers that are not asbestos but that could be

-19-
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Table 2

SUMMARY OF PERSONAL MONITORING RESULTS
FOR INDUSTRIAL HYGIENISTS DURING REMOVAL
OF ASBESTOS-CONTAINING FLOOR TILES
PURSUANT TO RECOMMENDED WORK PRACTICES

Site No. Concentration (£/cc) Duration Comments
PCM TEM (asbestos) (minutes)

1 0.0097 0.0088 337
0.0071 0.0043 266
2 0.0079 0.0032 312
0.0089 0.0058 342

3+4 0.10 <0.0140 123 No asbestos by TEM

5 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 asbestos by TEM

0.037 <0.0062 209 No asbestos by TEM
7 0.020 0.0040 - 268
0.013 0.0061 346
8 0.034 0.0090 148
0.095 0.011 130

9 0.023 <0.0073 186 No asbestos by TEM

0.020 0.0066 196

10 0.020 <0.0065 193 No asbestos by TEM

-20-
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counted as asbestos under the procedures required by OSHA for
measuring workplace concentrations of asbestos. Even a "clean"
tile floor may present many types of fibers, including those
from textiles, fibrous glass, mineral wool, and paper, in
addition to any asbestos fibers that may be present. As
discussed further in section VI-C, mahy 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 with -
optical counting procedures, thereby yielding misleading
results.

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 described.

3) A part of the flooring was removed with a “cold"
technique involving 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 sSamples
were analyzed, it is not clear from 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
measurements are quite comparable to Fowler's results by PCM.
When only asbestos fibers were counted by SEM, the results

~21~
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ranged from 0.0005S 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 confirmation of asbestes 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 0.062
to 0.147 £/cc unadjusted for blanks, background. or '
time-weighted average. The estimated asbestos fiber
concentrations were 0.006 to 0.015 £/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).

~22—
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VI. ANALYSIS QF AVAILABLE OBJECTIVE INFORMATION

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 A
might be removed. Many of these fibers would qualify under the
geometrical counting rules of the OSHA standard, independent of
their composition or origin. These fibers are not attributable
to floor tile removal activities 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 monitoring results in a tile-removal
study such as conducted 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 is also
important to know what fiber concentrations would be found from
counting a filter that had never been expésed to the work
éhvironment, 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, 3 &4, 5& 6, 7, and 8, 9, & 10).

24~
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L The air concentrations are computed by multiplying
the adjusted fiber counts by the area of the filter
exposed (385 sg mm; 106 sq mm of the 491 sq mm total
filter area is shielded by the sampling cassette) and
dividing by the volume of air sampled.

L The background concentrations are computed in a
similar way and then subtracted from the adjusted
concentrations site-by-site to yield 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 involve 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 studies before
monitoring for the Excursion Limit was discussed. 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. . ‘

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 f/cc)

R
A

Concentrations
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 -0.558
. 0.0286 0.0224 0.0162 0.260
3 . 0.23 - 0.1971 0.0822 0.834
0.091 0.0553 0.0150 0.240
- . 0.11 0.0791 0.0217 0.348
4 0.051 0.0270 0.0077 0.123
0.035 . 0.0106 ¢.0026 0.042
S 0.20 - 0.1842 0.0388 0.620
0.15 0.1366 0.0288 0.460
6 0.058 0.0520 0.137
2 0.18 0.0686 0.0398 * 0.206
3 0.075 0.1698 0.294
“ 0.063 0.1730 ) 0.456
0.18 0.0506 0.0483 * 0.166
0.091 0.0843 0.152
7 0.023 0.0217 0.0124 0.199

0.33 0.3295 0.1867 2.988%*
8 0.093 0.0810 0.0238 0.381
0.096 0.0840 0.0275 0.440
9 0.054 0.0383 .0.015%8 0.253
0.034 0.0192 0.0079 0.126
10 0.07s 0.0655 0.0261 0.417
0.041 0.0309 0.0125 0.200

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

**The companion sample showed no asbestos 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.




Table 4

ADJUSTED PERSONAL MONITORING RESULTS
FOR INDUSTRIAL HYGIENISTS DURING REMOVAL
OF ASBESTOS-CONTAINING FLOOR TILES
PURSUANT TO RECOMMENDED WORK PRACTICES

(All data are PCM f/cc)

Concentrations
Site No. Reported Net 8-hr TWA 30~-min Max.
1 0.0097 0.0060 0.0042 0.067
0.0071 0.0027 0.0015 . 0.024
2 0.0079 0.0039 0.0025 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
2 6 0.048 0.0426 0.0147 0.236
32 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 0.0039 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 f/cc except for
one value, 0.187 f/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 no 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
analysis 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. 1Its arithmetic mean is 0.0309 £/cc and
its geometric mean is 0.0204 f/cc. If it is assumed that the
distribution is normal in the logarithm of the concentration,
as it appears from the plot, then the calculated 95th
percentile confidence limit is 0.0924 f/cc. If the outlier
point (0.1867 £/cc) had been excluded, the arithmetic mean
would have fallen to 0.0231 f£/cc, the geometric mean to 0.0183
f/cc, and the 95th percentile confidence limit to 0.0698 f/cc.

The corresponding arithmetic and geometric means for the
industrial hygienists' exposures, which can serve as surrogates
for supervisors' exposures, are 0.0109 and 0.0074 f£/cc,
respectively. The highest TWA for these samples was 0.0243
f/cc. These statistics clearly show that workers other than
the floor 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 floor mechanics, only one of the 25
measurements could have produced a concentration over 1.0 f£/cc
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Figure 1. Distribution of Floor Mechanics' Exposures to

Fibers as Measured by Phase-Contrast
Microscopy. Regression is for a log-normal
probability distribution fitted to the data.
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averaged over 30-minutes. This measurement was for the same
sample that contains no asbestos by TEM and appears to be an
outlier in the statistical analysis for the TWAs. Thus, 96% of
the values are below 1.0 f/cc. The arithmetic and geometric
means of the estimated maximum values for the floor mechanics
are 0.416 and 0,278 f/cc, respectively. For the industrial
hygienists, they are 0.175 and 0.119 £/cc. These results
confirm the 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)

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

C. Reliability of the Conclusions

In the Fowler~Chatfield studf. the number of samples is
sufficient to give adequate statistical precision and the
experimental design is consistent with OSHA-recommended
monitoring requirements 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
current Recommended 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 reasonably 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
Table 1 and Appendix C confirm that asbestos fibers constitute
a small fraction of the fibers counted by PCM in most samples
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collected during tile removal. The arithmetic mean ratio of
asbestos to all fibers for the floor mechanics is 15.1%; the

geometric mean is 10.2%. If the sampling results were to be

adjusted to reflect the difference in asbestos content between
tile removal and true asbestos-contaminated workplaces, the 95%
upper confidence limit on the TWA would fall far short of the
action level.

Second, the Fowler-Chatfield data were collected without
the use of a HEPA vacuunm for ¢leanup, which is required by the
current Recommended Work Practices. The use of an ordinary
shop vacuum cleaner not only is less efficient at collecting
fibers, but actually serves as a source of dust, some 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 outlier. 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. Inclusion of the hygienists'
exposures (as surrogates for supervisors' exposures) would alsoc
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 floor tiles are
removed according to Recommended Work Practices. According to
the OSHA asbestos standard, initial monitoring would not be
required if neither the action level of 0.1 £/cc (8~hr TWA) or
the excursion limit of 1.0 f/cc (30-min average) is expected to
be exceede&, based on objective or historical data. OSHA has
not issued precise definitions of acceptable objective or
historical data, but examples of exclusions from the initial
monitoring requirement suggest that demonstration of the
statistical unlikelihood of exceedance should be sufficient.

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 f/cc and below the action
level. Also, it is extremely unlikely that the same mechanic
would be exposed near the action level day after day, and the
mean exposure of approximately 0.031 f£/cc is a better
representation of the expected 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 period were
concentrated in a 30-minute period, the mechanics exposures
could have averaged at most 0.416 f/cc.

Moreover, the analysis presented here is a worst case
because 1) only 10-15% (on average) of the fibers counted by
PCM have been confirmed as asbestos, 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 limited, are also consistent with the
Fowler~Chatfield data.
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Therefore, ENVIRON believes that the analysis of the
Fowler-Chatfield study provides objective data to support a _
determination that employee exposure to asbestos during removal
of resilient floor tiles does not exceed the action level or
excursion limit if the Recommended Work Practices are followed.
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IMPORTANT

* INFORMATION FOR -

INSTALLERS OF RESILIENT
FLOOR COVERINGS

Introduction

The member companies of the Resitiert Floor Covering
Institube are munufactuers of the following forms of Resil.
ient Roor Coverings:

1 Sheet Vinyl

1. Vinyl Hoor Tlle.

While today these products do not contain asbestos,
it s pomsible that in the past some of these products, in-
duding asphult tile, may have contained asbestos fibers
which were firmly encapudated in the products to provide
dursbility and adaptabiiity.

The Resiient Floor Covering Erutitute is providing this
booklet of recommended work practices for installing or
mmm»ummwm
dmwa’khﬂnafutpo—ﬂkmy .

There are several: general nules to follow:

L Unles absolutely positive beyond any doubt that
the flaer is a norasbestos product, assume it con-
tains asbestos and treat it in the manner prescribed
in this pamphlet for a floor containing asbestos.

2. It is preferred to install 2 new floor over a floor
which contiins asbestos rather than o remove that
floor. This can be done by several methods—new
underizvment, use of leveling compounds; follows
ing installation procedures recommended by the
floor covering manufacturer.

3. Never sand any resilient floor or its backing to re-

. move them from the flaor,

4. All sweeping cust be done wet.

All scraping must be done wet. v

6. Material removed must be placed in heavy-duty
polyethylene bags at least 6 mils thick, properly
labeled, and disposed of in an authorized land flL

tn




3".:5':-' mancfacturer of the new floor covering when a new res-
~  lent sheet or tie floor covering is to be installed on 2 s

WHAT ABOUT ASBESTOS?

in the past decade much attention has been focused on
the relationthip between expasure to asbestos fibers and
tespieatory ailmends. It has been determined that inhalation
of free airbarne asbestos fibers may be injurious to health.
However, the asbestos fibers contained in the above types
of resilient floor coverings are not free, but firmly encapsu-
lated or lxcked i the product during the manufacturing
bane during the lifetime of the product when these prod-
ucts are tsed and maintained as recommended by the
manfacturer®

Recommended Work
: Procedures

. PREPARATION OF FLOORS WITH EXISTING

RESILIENT FLOOR COVERINGS TO

- RECEIVE NEW RESILIENT FLOOR COVERINGS

Follow the installation frstructions published by the

% face presently covered with a resiient floor covering.

ad

These instructions will tell you what miust be done to the
axisting surface before the new resilient floar covering an
be installed.

Of the four general procedures listed below, Items 1
and 2 are covered by manufacturers’ instructions; ltems

. 3 and 4 are covered spedifially in this Work Procedures

Manual®<:
Resilient Floor Covering Installed Over. ...
L The Exisfng Swxe, Follow the manufacturer’s in-
stuctions for removing wax, filling in low spots,
etc. Llse wod soubbing. Never sand an cxisiing resifiend floor

covering,
L. Neo Urdelament. Install panels on top of the exist-
ing surface (wood subfloors only) and apply new
floor covering directly over this. Follow the manu-
facturer’s irstructions.
3. Pertiafiy Remooed Exicing Adhered Stwet Vind Floor Cooer
ing. See instructions below under heading “Parkial
“Set “Vasmmwwyg bor Agnerre Achues Nun Vel Acseen Raw Ti"® o Yewwvg
= Arbarre Acusm Fauwre St V! fasr Comtug” npart prapwad vy 50 Yeeramal.
W77V, (oullabie on smunt b Out Sasbat Raur Comueng bushar. $09 Masgarrnd Ok,
Suis 14, Reukvibe. Md 200303
““% awx of surer [ ]

b b fnlhnend

Removal of Existing Adhered Sheet Vinyl Floor

Covering” page 8.

4. Complekly Removod Exising Resilient Flaor Cooering

(2) Sheet Vimii—See instructions below:

1. “Complete Removal of an Unadhered (Loose-
Lay) oc Peripherally Adhered Sheet Vinyl Foor
Covering” page 6. '

2. “Complete Removal of an Existing Adhered
Sheet Vinyl Floor Covering” page 11

(b) Tikc—See instructions under heading

Removial of an Existing Resilient Tile Floor

ing” page 14 .

- SHEET VINYL FLOOR COVERING

Prepanxtion of Flooes With Existing Sheéet Vil Flooe
Covering to Receive & New Resilient Flooe Covering

Sheet vinyl floor covering s irutalled in several ways:
L Unadhered or LooseLsy.
2, Adhered or Cemented.
3. Peripherally adhered, :
Some resiient floor covering an be ratalled over exisl-
tions. Be e to follow the floor covering manufacturer’s
required.

1f partial or complete removal of the exdsting sheet vinyl -
Aoor covering is required, the following instructions are
to be followed: ’

Supplies and Tools
(cefer Sketch 1)

Broad, stiff-bladed wall scraper, or floor scraper.

Utlity or hook knife.

Tank type HEPA (High Effidency Patticulate Air)

filter vacuum deaner with disposable dust bag.

4. ~ Large size heavy-duty impermeable trash bags. (or
cosed impermesble containess) with ties, tapes, or

string to tie shut, and tags for labeling.

Hand sprayer or sprinkling can.

6. Liquid dishwashing detergent or liquid walipaper

remover mixed with water to make a dilute solu-

tion (1 oz liquid in one gallon of water).

e

wn
.
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'::'CoqldeMcl Unadhered (Loose-Lay) oc
AR MMLMMM

R e Remove any binding sirips or other restrictive

sie:l o noldings from doorways, walls, ete.

b. Cut a strip the length of the floor and about 18°
wide along one wall. Remove this strip, gently turn

it over and roll face out into a tight roll {see Sketch

R 6). Tie or tape securely so it will not unroll, Place

M&Wmma-ﬁﬂhdiﬁlﬁﬂnﬂ.

[-]

M\ (VARG
Sloeach 7, Prailiot sacase ¢ thal crhaal air docs mat B sox wchan ares.
Do ast cronr st ’

¢ If seams or door openings have been adhered with
double faced tape, remove the tape and place in
ti\ehuvy-dmym\pumubku&bagadoud
impermeabie container.

£ lfmyﬁowmmhﬂebemad\aedmﬁ\
achesive and remain stuck to the fioor, they should
be remaved by the wet scraping method explained
in page 10. DO NOT DRY SCRAPE OR SAND,

& Carefully remove the dust bag from the deaner and
place i in the tresh bag. -

h Close and seal the trash bags tightly for disposal
(see Sketch 8). ldentify contents with a label stat-
ing, “Caution—Contairs Asbestos—Dispase in an
approved land £ill only”

?




Stk £. Seal tuk bugs mowely for dispesel

A Mhmtﬂutﬂoammﬁm

to the manufacturer’s instructions. - .

Partial Removal of Existing Adhersd
Shest Vinyl Flooc Covering

in the backing or felt layer. The feit left on the Boor pre-
senis a smooth surface on which some new sheet floor
coverings can be installed direcily. Be sure to follow the
manufacturer’s instructions. Use the following procedure
Y | N
Never Sand an Existing Floor Covering

a2 Remove any binding strips or other restrictive
moldings from doorways, walls, ete.

b. Make 2 series of paralld euts 4 to 8 inches apart
through the top layers and about halfway through
the backing, paralledl to the wall

& Strt at the end of the room farthest from the en-
trance door and pry up the comer of a sirip, sepa.
rating the backing Layer. Pull the top Layver back
upor: itself slowly and evenly at the angle that per-
mits the Dest separation, and half the backing and
the top layers will pull free (see Sketch 9). After

‘\\".\‘4 i

(X
-

it is removed, roll up the strip face out Into a light
roll. Tie or tape seaxely (see Sketch 10) and place
in the heavy-duty impermesble tash beg or closed
impermeable container for disposal.’

d Each succeeding strip should be removed in the
above manner. Avoid walking on the exposed felt
a5 much as possible. Roll up each sirfp as it is re-
moved and place it in the trash bag or dosed con-
tainer, Cose full bags tightly and seal securely for

Skerch 10. Zoiicd up s ot 5 oi o bpnd sy,
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# contains asbestos. Dispose in an approved land fill
only”

e chwmﬂy.pubd&\etophymwinshckto
the backing. This can often be eliminated by ped-
ing from the oppasite direction. The stiff-bladed

mmﬂhdpmmm
f. Any high spots of felt on the floor can be levelled
by wet scraping.
M\ [Wareng]
Never Saad or Dry Scrape Residual Felt
Wet scraping is done as follows: — i 2 %
b & mu\ede:fudumnmhma “ndh-“ﬂ-m-—'hn‘. .
h [
2. Thoroughly wet the high ikt pot with thl s P e et s e Bl e i
lution. Wait 2 few micubes to allow the solu- ’ compound, 1 recomenendad by the Boar cover-
tion to 308k inko the felt (see Sketch 11 below). ing manufacturer. Patching compound mest be
- o e - ] troweled to finished smoothnes since the area o
24 not be sanded later.

i Cean the floor with the vactum deaner using the
metal floor tool. DO NOT DRY SWEEP WITH A
BROOM. Pusition the vacuum deaner so that dis-
charge sir does not blow on the felt. Carefully re.
move the dust bag from the deaner immediately’

mdphamahuvy-duymublcmﬁtmg
dosed impermeable container.

j- Gnsemdsealh&bmb@ﬁyfordspﬂ!dm
tify contents with a label: “Caution—contains as-
bestos. Dispose in a approved land fill only.”

k. Do not walk over the felt unnecessarily, as this.

might sauff the felt and raise dust.
Install the new resilient floor covering immediate-
A i WARNING' ly, following the manufacturer’s insiructions.
Sketch 11. Dy aat dry scrwe. Trarougily e dry ikt bufore romonal, -
Complete Removal of an Existing Adhered
3. Use the stiff-bladed scraper to remove the ex- Sheet Vinyl Floor Covering

cess felt (see Skeich 12). [€ felt dries out, or dry
fd*sapmeddmmmmm If complete removal is required, follow these instruc-
more solution. tions: L

4. Pick up the larger pieces by hand and place
in the trash bag immediately.
g Non-adhered feit left on the floor can be cut open
and re-adhered to the floor with adhesive.

10 11
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Never Sand an Existing Flooc Covering

moldings from doorways, walls, etc.

X M&am&wﬂdwlbaﬁd\am

paralled to a wall.
Start at the end of the room farthest from the en-

trance door. pry up the.comer of the first strip,
m the backing layer. Pull the top layer

beck upon itself dowly and evenly a an angle that
permis the best separation, and most of the beck-
ing and top layers will pull free (see Skeich 9).
Remove this strip, gendly thuen it over and roll face
c&i&nﬂtd'ﬂea*mﬁyﬁc&&h
10) and place in & heavy-duly

impermenble trash
bag ar dosed kripermeable cantsiner for disposal. -

Repeat the above on the next two strips but do
mtmmymﬂmnbﬁdﬂmdﬁpc
at this time.
mhﬂmmhﬂwnh@
ped area by wt sowping.

M\ WG]

Never Sand or Dry Scrape Residual Felt

Wet scraping is done as follows:

1. Pour the detergent salution into the sprayer
or sprinkling can.

2. Thoroughly wet the residual felt with this salu-
tion. Wait a few minutes to allow the solu-
tion to soak into the felt (see Sketch 11).

3. Stand on the remaining foor covering (not the
felt) and wse the stiff-bladed saaper to scrape
up the wet felt {see Sketch 13 below).

A { WARNING

Do Not Scrape Dry Felt

Re-wet the felt if it dries out or if dry felt is
exncsed during saraping. Pick up the scrapings
as they are removed from the floor and place
in a heavy-duty impermeable trash bag or dos-
ed impermeable contxiner. Scrape of felt from
~this floor area before proceeding further.

- =1
“n“.ﬁ-ﬂh-‘dﬁﬂh'nﬂ—i

4 M&Mmhmmd&ﬁz
Do only enc threesirip area at 2 time. Stand
on the remaining floor covering or dean oor
(do not stand an the felt) to scrape up the felt.

S. Rqaddi:opc&muﬂﬂnﬁkh-bm
removed from the whale fioor. Close fill bags
tightly, and seal securedy for disposal. dentify
with a label staling, “Caution—Contains As-
bestos. Dispose in an approved land £l only.”

f. When the whole floor has been deaned free of

felt, let it dry and vacuum up any dirt using the
vacuum deaner with the metal floor tool Stand
only mvacuumedmnyouproceedmhe
floor.

Do Not Dry Sweep

Position the vacoumn deaner so that the discharge
2ir does not blow on the floor being deaned.
szt:uﬂymnavetmcwtaagﬁmn&tedmmd
piage in a‘hesvy-duty impermeable trash bag or
cdosed impermeable container for later disposal.
When theﬁoorisdry,itismadytoh:veanew
resilient floor covering installed. Follow the floor
covering manufacturer’s instructions.




) RESILIENT TILE FLOOR COVERING

Prepacation of Floors Wikth Existing Resilient
Tiles to Receive New Resilient Flooe Covering

Some resilient floor coverings can be installed over exist-
tiors published by the manufacturer of the new floor
covering when a new resifient floor cowering is to be in-
stalled on a nxface presenly covered with & resiient floor
covering. These instructions will bell you what must be
done to the existing surface before the new resitient Soor
covering carr be inwtalled,

A\ (Trwe)
Never Sand aa Existing Tile Installstion
(m%d_
A Complete Removal of Existing
o Restlient Tlle Flooe Covering
e Suppiies and Tooks
. (refer Sketch 14
RS L Hexvy-dntywd!aa:pewﬁhmwﬂdy(‘
blade and 6° to 8° handle.
2. Hamuner.
Eo 3. Commercial type hand-held hot air blower.
3 4. Heavy-duty polyethylene bags at least 6 mils thick
- (or dosed impermeable containers), ties, and labels.

Skesch 14 Toois ol mpvhes for S ronamel.
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Removal Procedure

2 Those areas nomully exposed to heavy foot
traffic patterns urually have tiles adhered the
tightest. As a matter of good practice in starting
the tile removal, those sections which receive
least traffic should be the locations selected for
stating the removal of the tile. Since tiles are
normally ina 9° x 9 or 2° x 127 dimension,
it should be the gosl to remove individual tiles
a8 a complete unit.

Skesch 15. Wadpe e souper in Sz sama of bow alivining ks and grodualiy
Joree £k pward

b. Start the removal by carefully wedging the wall
saaper in the seam of two adjoining tiles and
gradually forcing the edge of one of the tiles
up and away from the floor (see Sketch 15). Do
not break off pieces of the tile but continue
to force the balance of the tile up by warking
the sqaper beneath the tile and exerting both
a forward pressure and a twisting action on the
blade to promote release of the tle from the
achesive and the floox.

¢ When the first tile is removed place it, without
breaking it into smaller pieces, in the heavy-
duty impermeable trash bag or dosed imper-
meable container which will be wsed for dis-
posal.




Y, N NOTE 1: Handle the hot air blower, tiles, and
adhesive carefully to avoid personal burns (see
Sketch 17 below).

- s / NOTE 2: Do not handle the heated tiles and
adhesive without suitable glove protection for
the hands. -

& Assmall areas of subfloor are deared of tile,
— Y the achesive remaining on the floor must be
/:. ‘ scraped up with the 4° hand scraper until enly
- a thin, smooth film remairg. In those areas
- where deposits are heavy or difficult to scape,
e - the removal can be expedited by hesting with
" hlnt&bhwmhmbepout
— bag d:e;wm
Shanch 14, e summad e ofton be cxsspliched ﬁ~ or
l?l-x‘-iah—::h-h— '.‘“' h As indicated In peevious penagraphe, tles
. . L. should be placed immediatily in a hesvy-duty
impermesble trash bag or dosed impermeable
container, Do not attempt to break tiles after
" they are in the bag.
d.  With.the removal of the first tile accenibility
- of the other tiles is improved. Force the wall
saraper under the exposed edge of anbther tile
and continue-to exert a prying twisting force
T to the scraper as it is moved under the tile until
of the tile, and succeeding tiles, by placing in
the heavy-duty bag or dosed container with- .
out additional breaking. - . =
e Some tiles will release quite easily while others
require varying degrees of force. Where the
adhesive is spread heavily or is quite hard, it
may prove easier to force the scraper through &8
the tightly adhered areas by striking the saaper v‘v <
/

handle with a hammer using blows of moder-

ate force while maintaining the saaper at 2 25°
to 30° angle to the flooc (see Sketch 16). Cau- Rl{‘
tiore Use safety goggles.

f. If some areas are encountered where even the i

technique detailed in the previous paragraph /

proves to be inadequate, the removal procedize
can be simplified by thoroughly heating the
tile(s) with a hot air blower until the heat pene.
. trates through the Sle and softens the adhesive. Sketch 17. In oy dfiudt arcas. wing & Aat & blower can smabiés 2l remaoal.

16 17




L~y
.t

A
1

o

i

When all tiles have been removed from the
floor and placed in heavy-duty polyethylene
bags at least 6 mils thick or dosed containers,
seal the bags securely for disposal (see Sketch
18 below) and m.k. “Cauvtion—Contzins

iy
L Lec) R
« 0,

- Shatch 18 Sed susk bags sruly for digpeml,
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Do Not Sand Exsting Resilient Floocing,
Baddag, Or Lining Felt. These Products May
Contain Asbestos Fibers That Are Not
Readily [dentifiable. Sanding Of Asbestos
Containing Material Can Place Fine Pacticles
Of Asbestos In The Air. These Asbestos
Pasticles If Inhaled May Cause Serious Bodily '
Harm., Smoking Greatly Increases The Risk
Of Serious Bodily Harm.
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Recommended

q—  Work Practices for
Removal of

Resilient

| Floor

Coverings




P

D 1588 Armatrang Worid Industries, Inc.

it is essential that certain precautions be
observed when installing a resilient floor
covering or when preparing or removing
an existing resiliant floor covering. It is the
purpase of these Work Practices to provide
those precautionary steps necessary to ac-
complish the work involved.

_ STATEMENT‘ o \i
4

EXISTING RESILIENT TILE AND -
SHEET FLOORING, BACKING, OR - .
ELINING FELT MAY CONTAIN ;
ASBESTOS FIBERS THAT ARE NOT .f
,READILY IDENTIFIABLE. AVOID ..
CREATING DUST. INHALATION OF -
ASBESTOS DUST MAY CAUSE
ASBESTOSIS OR OTHER SERIOUS
BODILY HARM. SMOKING GREATLY -
[ INCREASES THE RISK OF SERIOUS

BODILY HARM. : IE e W

NOTICE:

Various government agencies have
regulations governing the removal of
In-place asbestos-containing
materfal. if you contemplate the
removal of a resilient floor covering
structure that contains (or Is
assumed to contain) asbestos, you
should determine whether such
regulations apply.




Important information
for installers of
resilient floor coverings

What You Should Know

About Resillient Floor Coverings
Vinyl-asbestos tils and asphalt tile contain
asbestos fibers, as did the backings of many
sheet vinyl floorings and fining feits. The
presence of the asbesios in these floor prod-
ucts is not readily identifiable. .

Recommended Work
Practices for Removal of
Resilient Floor Coverings
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ALTERNATIVES TO REMOVAL OF
1. exsmina resiiEst FLoon
COVERINGS

* Installing resillent floor covering
over existing resilient floor covering
Removal of the existing resilient floor is the
final alternative (see note below). Armstrong
recommends that whenever possible you
leave the existing resilient floor covering in
ptaco and go over the top with your new

Nots: Alternatives 1 the removal of an
unsuitable resifient floor or residual felt on a
suspended wood floor are the use of an
underiasyment as a new surface before install-
ing the new Armstrong flooting or going over
a single layer of existing ‘resilient flooring
with the new layer of resitient flooring.

When you plan to install a new resilient sheet
or tile floor covering over an existing resifient
tions published by the manufacturer. Those
instructions will tell you what must be done to
the existing surface before the new resilient
floor covering can be Installed. Just be sure

to remove wax by wet stripping.
AWARNING SRR
! NEVER SAND AN EXISTING RESILIENT:

. FLOOR COVERING. SEE WARNING |
{ STATEMENT INSIDE COVER. 21 .

¢ Installing resilient floor covering
over new underiayment

When you instalt a new floor covering over
new underiayment, foliow the Armstrong

¢ e e o - ————— )

[ S .

recommendations found in brochure F-5061,
“Armstrong Resifient Flooring Instaliation

RAecommendations.”

2 PARTIAL OR COMPLETE
s REMOVAL OF EXISTING
RESILIENT SHEET FLOORING

-

§. Large-size
heavy-duty im-
permeable trash
bags (or closed
impermeable
containers) with
ties, tapes, or
string to tie the
bags shut, and
tags for .
iabeling.

‘ A WARNING

¢ DO NOT SAND EXISTING RESILIENT
‘TILE AND SHEET FLOORING,
‘BACKING OR LINING FELT. SEE

: WARNING STATEMENT INSIDE COVER.

¢ Supplies and toois

PR o e

D AR N

Sprayer,
sprinkling can,
or mop.

detergent or
liquid wallpaper
remover mixed
with water to
make a dilute
solution (1 oz.
liquid in one
gallon of water).
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¢ Partial removal, resilient sheet
flooring

Most feit-backed sheet floor covenngs can be
separated in the backing or felt layer. If the
remaining feit presents a smooth surface,
some new shest floor covarings can be
installed directly over top of it. Be sure to
follow Armstrong’s instructions for installation.
Usa the following procedure to partially
remove the existing adhemd floor coveting.

=| AWARNINGI :"3

ENEVER SAND AN EXISTING FLOOR e
COVERING OR FELT BACKING. SEE
[WARNING STATEMENT. INSIDE covea

a. Remove any binding strips or other restric-
tive mokdings from doorways, walls, etc.

b. Maks a series of parailel cuts 4" 10 8"
apart through the top layers and about

halfway through the backing, paralie! 1 the
wall,

c. Start at the end of the room farthest from
the entrance door and pry up the comer of a
strip, separating the backing layer. The cut
strips should be peeled from the backing by
pulling or by rolling around a core

which will control the stripping angte to
create a uniform tension (some resiliant floor-
ing wear layers may not readily be strippabla
and may require scraping). Tie or tape the
removed material securely and place in the
heavy-duty impermeable trash bag or closed
impermeable container for disposal.

d. Aemave and dispose of each succeeding
strip in the above manner. Avoid walking on
the exposed feit as much as possible. Close
full bags tightly, and seal securely for
disposal. identify with a label stating—
“Caution--contains asbestos. Avoid creating
dust. Breathing asbestos may cause bodily
harm. Dispase in an approved landfilt only’”
e. Occasionally, parts of the top fayers will
stick to the backing. This can often be
eliminated by peeling from the opposite direc-
tion. The stift-bladed scraper or the use of
heat supplied by a source such as a heat
gunmayasdmmemmovalorpeelmgoﬂhe
wear layer.

[AWARNING |- 555t 2 s
'NEVER SAND oa om'-scmps e
' RESIDUAL. FEIT BACKING. SEE - °
 WARNING, STATEMENT INSIDE COVER.;

f. Wet-scraping—any high spots of feit on the
floor can be leveled by wet-scraping.
(1) Apply a detergent sclution to the feft,
and allow it to penetrate for several
minutes before scraping. Use only enough
solution to keep the top surface of the feit
damp. More than one application may be
necessary, depending upon the time
required for removal.
(2) Use the stiff-bladed scraper to remove
the excess felt.
(3) Pick up the larger pieces by hand, and
place in the trash bag immediately.

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




‘INSIDE COVER..

g. Nonadhered felt left on the floor can
be cut open and readhered o the fioor
with adhesive.

h. Clean the flioor with the HEPA
vacuum cleaner, using the metal floor
tool. Position the vacuum cleaner so that
discharge air does not blow on the felt.
After vacuuming, used HEPA filters and
cleaner bags should be removed careful-
ly and placed in a sealable plastic bag
(appropriately labeled) and disposed of
as asbestos waste.

Sewcnvmr - .._,-._!

[awapNNG] = ]

"DO NOT DRY-SWEEP. AVOID CREATING

DUST. SEE WARNING STATEMENT

Wty e 6,

i. Close and seal trash bags tightly for
disposal. Identify with a label stating—
**Caution—contains asbestos. Avoid creating
dust. Breathing asbestos may cause bodily
harm. Dispose in an approved landfill oniy.
J. Do not walk over the falt unnecessarily as
this might scuff the feit and raise dust.

k. If small areas of backing pull free from the
floor, the depression should be filled with
$-180 Latex Underlayment as recommended
by the floar covering manufacturer. Patching
compound must be trowelled to finished
smoothness since the area cannot be sanded
later.

1. After the underiayment has dried, Install
the new Armstrong resilient floor covering
following recommended instructions.

* Complete removal, unadhered
(loose-lay) or peripherally adhered
resilient sheet flooring

a. Remove any binding strips or other restric-
tive moldings from doorways, walls, etc.

b. If tiooring is unadhered, cut flooring into
strips about 18" wide. Remove these strips
by rolling face out into a tight roil. Tie or tape
securely so it will not unroll, Place it in a

~— ——

heavy-duty impermeable trash bag or closed
impermmeable container big enough to accom-
modate several rolls for disposal.

Use this method for nonbonded areas of
peripherally adhered floors. To remove
bonded areas, follow instructions under
“Complete remaval, fully adhered resilient
sheet flooring.”’

¢. Clean the exposed floor with a HEPA
vacuum cleaner positioned so that exhaust
air does not biow over the unclean area.

» p——

[ AWARNING _ .
;DO NOT DRY.SWEEP. SEE WARNING |
'STATEMENT INSIDE COVER. IF ~ 3
'SWEEPING IS UNAVOIDABLE, USE |

-WATER OR OTHER DUST "
SUPPRESSANTS. : -

d. Repeat the above, cutting, rolling, and
disposing of one strip at a time and cleaning
the newly exposed area immediately until the
entire floor covering has been removed and
the entire fioor is vacuumed clean.

e. If any floor covering remains stuck lo the
floor, it should be remaved by the wet-
scraping method previously exptained.

[a wARNING]

:DO NOT. DRY-SCRAPE OR SAND. SEE |
WARNING STATEMENT INSIDE COVER
PLACE THE REMOVED FLOOR :
COVERING IN THE HEAVY-DUTY
-IMPERMEABLE TRASH BAG OR -
_CLOSED IMPERMEABLE CONTAINER.
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1. After vacuuming, used HEPA filters and
cleaner bags should be removed carefully
and placed in a sealable plastic bag (ap-
propriately labeled) and disposed of as
asbestos waste.

g. Close and seal the trash bags tightly jfor
disposal. Identify with a labet stating—
“Caution~~contains asoestos. Avoid creating
dust. Breathing asbestos may cause bodily
harm. Dispose in an approved landfill only
h. After the underlayment is dry, install the
new Armstrong resilient floor covering accord-
ing to Armmstrong's installation instructions.

e Complete removal, fully adhered
resilient sheet flooring

[AWARNING] 5% 2 S B
-NEVER SAND AN EXISTING RESILIENT
.FLOOR COVERING OR BACKING. SEE :
.WARNING STATEMENT INSIDE COVER.

1

e Wear layer removal

a. Remove any binding strips or other restric-
tive moldings from doorways, walls, etc.

b. Make a series of parallel cuts 4" o 8"
apart through the top layers and about
halfway through the backing, parallel to the
wall.

¢. Slart at the end of the room farthest from
the entrance door and pry up the comer of a
strip, separating the backing layer. The cut
strips should be peeled from the backing by
pulling or by rolling around a core which will
control the stripping angle to create a uniform
tension {some resilient flooring wear layers
may not be readily strippable and may
requira scraping). Tie or tape the removed
material securely and place in the heavy-duty
impermeable trash bag or closed
impermeable container for disposal.

d. Do only one three-strip area at a time.
Stand on the remaining floor covering or -
clean floor (do not stand on the felt).

[AWARNING |-

NEVER SAND OR DRY-SCRAPE ’
RESIDUAL FELT BACKING. AVOID
CREATING DUST. SEE WARNING -
STATEMENT INSIDE COVER. - * --:2:

e. Wet-scraping remaining felt:

(1) Pour the detergent solution into the
sprayer or sprinkling can.
(2) Thoroughly wet the residual feit with
this solution. Wait a few minutes to allow
the solution to soak into the falt.
(3) Stand on the remaining floor covering
(not the felt), and use the stiff-bladed

- scraper fo scrape up the wet feit,
{4) Rewet the felt if it dries out or if dry -
feit is exposad during scraping. Pick up
the scrapings as they are removed from
the floor and place in a heavy-duty
impermeable trash bag or closed
impermeable container. Scrape aff {eit from
this floor area before proceeding further.
{5) Repeat the above on the next series of
strips.
{6) Repeat this operation until the felt has
been removed from the whole floar. Close
{ull bags tightly and seal securely for
disposal. ldantify with a label stating—
“Caution—contains asbestos. Avoid
craating dust. Breathing asbestos may
cause bedily harm. Dispose in an
approved landfill only."
(7) When the whole floor has been
cleaned free of felt, vacuum up any dirt
using the HEPA vacuum cleaner with the
metal floor tool and let it dry. Position the
vacuum cleaner so that the discharge air
does not blow on the floor being cleaned.

.
POPAFTI WP 1




oo e reren

- . Cmne mire  rrem eme ¢t mempe e =

DO NOT DRY-SWEEP. AVOID CREATING
DUST. SEE WARNING STATEMENT
INSIDE COVER. .

(a) After vacuuming, used HEPA filters and
cleaner bags should be removed carefully
and placed in a sealable plastic bag (ap-
propriately labeled) and disposed of as
asbestos waste.

{9) When the floor is dry, it is ready to
have a new resilient flaor covering
instalied. Follow Armstrong’s instaliation
instructions.

VLPu g e g @ -‘—-‘

3. REMOVAL OF RESILIENT TILE

Some resilient floor coverings can be
installed over existing resifient tile instalia-
tions. Follow the Armstrong instailation in-
structions when a new Armstrong resilient
floor covering is to be installed on a surface
presently covered with a resilient tile floor.
These instructions will tell you what must be
dane to the existing surface before the new
resilient floor covering can be installed.

A v itsm e e bmmmes e a@s e beep
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NEVER SAND AN EXISTING RESILIENT -
TILE INSTALLATION. SEE WARNING
STATEMENT INSIDE COVER.

¢ Supplies and tools
1. Heavy-duty

scraper with

approximately

4" blade and

6" to 8" handle

or weighted

long-handled

floor scraper.

O

2. Hammer.

* Removal Procedure

a. Those areas normally exposed to heavy
foot-traffic patterns usually have tiles adhered
the tightast. As a matter of good practice in
starting the tile removal, select thoss sections
which receive the least traffic. Since tiles are
normally in & 9"x9” or 12"x12" dimension,
try to. rernove individual tiles as a complete
unit.

b. Start the removal by carefully wedging the
scraper in the seam of two adjoining tiles
and gradually forcing the edge of one of the
tiles up and away from the floor. Do not
break off pieces of the tile, but continue to
force the balance of the tile up by working
the scraper beneath the tile and exerting both
a forward pressure and a twisting action on
the blade to promote release of the tile from
the adhesive and the floor.

c. When the first tile is removed, place it,
without breaking it into smaller pieces, in the
heavy-duty impermeable trash bag or closed
impermeable container which will be used for
disposal.

d. With the removal of the first tile, ac-
cessibility of other tiles is improved. Force the
scraper -under the exposed edge of another
tile, and continue to exert a prying, twisting
force to the scraper as it is moved under the
tile until the tile releases from the floor.
Again, dispose of the tile and succeeding
tiles by placing in the heavy-duty bag or
closed container without additional breaking.




e. Some tiles will release quile easily while
others require varying degrees of force. COMPLETE REMOVAL OF WOOD
y Where the adhesive is spread heavily or is * UNDERLAYMENTIEXISTING
} quite hard, it may prove easier (0 force the FLOORING .
scraper through the tightly adhered areas by
striking the scraper handie with a hammey, * Supplies and tools
using blows of moderate force while maintain-
ing the scraper at & 25° to 30° angle to the
floor.
- et e e —
lACAUTION ] _ : r
WEAR SAFETY GLASSES WHEN .
:USING THIS PROCEDURE. ... 2. Hammer or mallet.
3 Pry bars.
. nnn.,
gloves. ¢s‘—‘
. 1. If you encounter areas where even the
Y above methods will not remove the tiles, the a. Remove any binding strips or other restric-
“removal procedure can be simpiified by tive moidings from doorways, walls, etc.
tharoughly heating the tiles with a hot-air b. Starting near center of area, locate a joint
Glower until the heat penetrates through the in the underiayment. Cut through the existing
tile and sofiens the adhesive. NOTE: Handle resifient flooring at the underiayment's joints
the hot-air blower carefully to avoid Injury. so that one panel can be removed. Drive a
Do not use a blowtorch or apen flame, chiset into the undertayment joirt, using a
Use caution not to bum or char tile. Use hammer or mallet. Now use the chisel to pry
adequate ventilation. ] up the underfayment enough to insert a pry
bar and remove the chisel. Slowly and
carefully use one or two pry bars to pry up
the underiayment panei a little at a time until
panei is completely loose and can be
removed.
¢. If the underayment panel does not come
up intact, remove each piece as it breaks by
cutting the existing resilient flooring at the
break.
14
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d. Wear heavy giaves and be very careful of
wood splinters and fastenars sticking out of
the back of the underiayment. Each underiay-
ment panel (or piece of panel) shauki be
removed from the work area as soon as it
has been pried up to avoid injuries (such as
stepping on a nail). Flatten protruding
fasteners with a hammer. Place scrapped
panels in dumpsters of on skids with the
nails pointing downward. Identify with a label
stating-<'Caution—contains asbestos. Avoid
creating dust. Breathing asbestos may cause
bodily harm. Dispose in an approved landfil
only.’

e. After each panel has been removed, pull
out any nails or fasteners still in the subfioor.
Dispose of these and any other nails or

" fasteners which have been removed but are

16

stift laying in the work area.

{. You don't need to use a chisel 10 start the
remcval of paneis after the first panel has
been removed. Simply work the pry bar
under the exposed edge of the next panel.
g. When removal of the i
floor is complete, thoroughly check the
exposed subfioor. Renait loose areas and
reset any “popped’ nails or fasteners.

h. Instalt the new underlayment and floor
covering according to Armstrong's instaflation
instructions.
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DATA TABULATION
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