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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 analysis 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 (f/cc) air for an 
8-hour time-weighted average (TWA) or the excursion limit of l 
f/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 f/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 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 f/cc. The 95% 
upper confidence limit for all removal operations is approxi­
mately 0.09 f/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.

&
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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. Accordingly, 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 heading 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
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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 asbestos during tile removal following the 
Recommended Work Practices are lower, often substantially 
lower, than the OHSA action level of 0.1 f/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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III. REGULATORY FRAMEWORK

In 1972, OSHA promulgated a 6(b) standard dealing with 
occupational 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 f/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 general industry standard is similar, references 
below will be to the construction standard only, because 
removal of resilient floor tiles is a construction 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(f)(2)(i)). When the action level of 
0.1 f/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 f/cc is exceeded, the employer must establish a regula­
ted area that must be demarcated and to which access must be

*Many relevant data sets are expressed in units of fibers per 
milliliter (f/ml), which are equivalent to f/cc.



limited to authorized persons supplied with respirators 
(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(f)(4)). OSHA also provided two exceptions to the 
requirement for initial monitoring: l) where objective data
demonstrate that employee exposures are below the action level 
and/or excursion limit (29 CFR 1926.58(f)(2)(ii)) and 2) where 
the employer has a certain type of historical monitoring data 
(29 CFR 1926.58(f)(2)(iii)). The regulation states, in 
pertinent part:

(2) Initial Monitoring:
(i) Each employer who has a workplace or work 

operation covered by this standard, except as provided for 
in paragraphs (f)(2)(ii) and (f)(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 (f)(2)(i) of this 
section. (29 CFR 1926.58(f)(2))

-9-



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 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 
asbestos containing product. For the employer who relies upon 
an industry-wide study, the data he uses must be obtained 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 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 S 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 conscientiously employ the enclosed cylinder/HEPA vacuum 
system.

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 equipment, 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.
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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.l 
f/cc action level and 1 f/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 
S 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 OSKA 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 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 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.

-ll-
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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 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 
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,1 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 l.S 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.
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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 mechanics 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 
regulations, whereas TEM (with x-ray analysis for crystallo­
graphic structure identification) is used to determine the 
proportion 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 l 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 (Yamate 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
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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 l. 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.
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Table l

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

PURSUANT TO RECOMMENDED WORK PRACTICES

Site No. Concentration (f/cc) 
PCM TEM (asbestos)

Duration
(minutes)

Comments

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 54

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-rainute 
Excursion Limit of 1 f/cc

.J
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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 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 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



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 (f/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
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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, 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 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 (SEN) instead of TEM.

. Lundgren et al. reported PCM fiber counts, ranging from 
0.033 to 0.139 f/cc. Although blanks and background samples 
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
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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 confirmation 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 0.062 
to 0.147 f/cc 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).
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VI. ANALYSIS OF 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 
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 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 (f/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 l 
& 2, 3 & 4, 5 & 6, 7, and 8, 9, 6 10).
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• The air concentrations are computed by multiplying 
the adjusted fiber counts by the area of the filter 
exposed (385 sq 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.

• 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)

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 0.555
0.026 0.0224 0.0162 0.260

3 0.23 0.1971 0.0522 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 0.0026 0.042

5 0.20 0.1842 0.0388 0.620
0.15 0.1366 0.0288 0.460

6 0.058 0.0520 'J 0.137
0.18 0.0686 ► 0.0398 * 0.206
0.075 0.1698 J 0.294
0.063 0.1730 } 0.456
0.18 0.0506 1 0.0483 * 0.166
0.091 0.0843 J 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 0.0158 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

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

**The companion sample shoved 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.
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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

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 0.0039 0.063
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B.

J

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. Its arithmetic mean is 0.0309 f/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 f/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 l.o f/cc
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TWA (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.



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 f/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 f/cc or the excursion limit 
of l 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 study, the number of samples is 

sufficient to give adequate statistical precision and the 
experimental design is consistent with OSHA-reconunended 
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 vacuum for cleanup, 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 also 
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 Oil f/cc (8-hr TWA) or 
the excursion limit of 1.0 f/cc (30-min average) is expected to 
be exceeded, 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 nwmbcroonytracicf the Rgffitwt Boor Covmng 

OMotm M€ oaninrnjre cc ok wno^nni ronni oc year 
ient Door Coverings

L Short Vinyl
2. Vinyl Hoar 70c.

Wide todqr the* product* do not canton asbertn. 
it is paaUe Art fa the part acme of the* products, b- 
eluding agphak tfle, may hm contained afccrtos flbo 
which were finnljr enopwiated in the products to provide 
dtnbiSty and adaptaMBy.

The ReriBe* Hoar Cowering Inrtttute b peovkfing this 
booklet cl recommended wmk practices far instaffing or 
removing resiSent Soars so that yea may proceed with 
(his work in the safe* ponible way.

There are several- general rules to fbQow:
L Unless absolutely positive beyond ary doubt that 

the floor is a non-asbestos product assume it con­
tains asbestos and treat It in the manner prescribed 
in this pamphlet for a floor containing asbestos.

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

3. Never sand any resilient floor or its backing to re­
move them from the floor.

4. All sweeping must be done web
5. All soaping must be done wet
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 fill



WHAT ABOUT ASBESTOS?
In the part decade much attention has been fociwed on 

the relationship between esqsaiure to asbestos fibers and 
mfcatoiy rfmoto. It has beoi determined that inhalation

However, the rebates fibes contained m the above type* 
of resilient floor covering are notfm. but firmly aiapat- 
htad or fadstd at the product during the mantrfachcing 
jfW A r>M *r<* rroOtinrri therein will not become air- 
bcnvdwi^ the KEctirne of the product when these prod­
ucts «« fed end mrirttrincd re recommended by the 
manubrium.*

Recommended Woik 
Procedures

PXEBOtAXlON OF FLOORS WTIH EXBI1NC 
KESUENT FLOOR COVERINGS TO 

RBCEZVE NEW RESILIENT FLOOR COVERINGS

Folow the hutaBaHnn instructions pub&hcd by the 
- man^adurer of the new floor covering when anew te^ 

lerridvcet or fik flout uwcliig is to be Installed on a sur- 
- - five presently cowered with a resffient floor covering. 

These butnadfons will tel you what must be done to the 
odsting surface before the new reslient floor eowning am 
be msteOed.

\S;i Of the four general procedures listed below. Items 1 
end 2 are covered by manufacturers' instructions: Item 

. 3 and 4 are covered spedficaSy in this Work Procedures 
Manual**:

Resilient Root Covering Installed Over-----
L The Existing Stojaa. Follow the manufacturer's in­

structions for removing wax. filling in low spots, 
etc. Uk rod strMing. blaer send m easting m&ad floor 
cootring.

2. Nco Underiamad. Install panels on top of the exist­
ing surface (wood subfloon only) and apply new 
floor cowering directly over this. Follow the manu­
facturer's instructions.

3. RaOaEu Remeoed Existing Adhetd Shed Vmd Floor Goer- 
mg. See instructions below under heading "Partial

Removal of Existing Adhered Sheet Vinyl Floor 
Cowering,” page 8.

4. Camntekfy Removed Eating Resilient Fleer Cootring
(a) Sheet Vhmd—See instructions below:
L “Complete Removal of an Unadhered (Loose- 

Lay) or fonphenlly Adhered Sheet Vinyl Root 
Covering.* page 6.

2. “Complete Removal of an Busting Adhered 
Sheet Vinyl Roar Coverir^.' page 12.

(b) 71—See instructions under heading 'Complete 
Removal^ an Existing Resilient life Floor Cower­
ing," page 14.

SHEET VINYL FLOOR COVERING

Pwpmtioo of Boon WUrErfrifog Shed Vfoyt Floor 
Cowering to Rocetee « New ReriBent Floor Cowering

Sheet vinyl floor covering iainstaBed fat sewoal ways: 
l Unachcred or Looae Lay.
2. Altered or Cemented.
3. IWphenfly adhered.

Some wriBent floor cowing can be installed ewer eadat- 
ing renRent diedvinyl floor cowering tmder certain conS- 
tiara. Be sure to foOow the floor covering manufacturer's 
gwrumora, itgcowg ine firononi mo poor pcrpiranon 
required.

If partial or complete removal of the adding sheet vinyl 
floor covering is required, the following instructions are 
to be followed

Supplies and Tools 
(refer Sketch L)

L Broad, stiff-bladed wall saaper, or floor scraper.
2. Utility or hook knife.
3. lank type HEPA (High Efficiency Particulate Air) 

filter vacuum deaner with disposable dust bag.
4. * Luge sire heavyduty impermeable bash bags (or

dosed impermeable containes) with ties, tapes, or 
string to tie shut and tags for labeling

5. Hand sprayer or sprinkling can.
6. Liquid didiwashing detergent or liquid wallpaper 

remover mixed with water to make a dilute solu­
tion (1 az. liquid in one gallon of water).

i



Special Precaution* (Continued)

•5'%. ■ '• Special Precaution*

fWARNlHGl
Sketch 2. NW «y sob. if mmmtUih. Mt a*r »r *tr Mfinwt.

1 WARNING |
Sketch 4. Ntsir •> «a*«l/W omtp * *y otk toii-J
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Special Precautions (Continued)

a. Remove any bineSng strips or other restrictive 
" moldings from doorways, walk, etc 

h. Cut a strip the length of the floor and dbottf V 
wide along one wal Remove this strq>. gently him 

„, it over and roll face out into a tight roll (see Sketch
6). Tie or tape securely so It w£Q not umoti. flace

6

it in a heavyduty impermeable trash bag. or dated 
impermeable container big enough to accommo­
date several nolb. for dopasiL 

c Clean the exposed floor with a vacuum deaner 
positioned so that exhaint air docs not blow over 
the undean area (see Sketch 7). DO NOT DFY 
SWEEP. IF UNAVOIDABLE. USE WAFER OR 
OTHER DUST SUPPRESSANTS.

d. Repeat the abrnre, cutting, ranovinfe rolling, dts- 
postng of one strip at a time and daring the newly 
exposed area isune&jtdy until the whole floor 
covering has been removed and the whole floor 
vaaaaned dean.

e_ If seams or door openings have been adhered with 
double faced tape, remove the tape and place in. 
the heavyduty impermeable trash bag or dosed 
impermeabie container.

f. If any floor covering areas have been adhered with 
adhesive and remain stuck to the floor, they shodd 
be removed by the wet soaping method explained 
in page 10. DO NOT DFY SCRAPE OR SAND.

g. Carefully remove the dust bag from the deans' and 
place ft in the trash bag.

h. Close and seal the trash bags tightly for disposal 
(see Sketch 5). Identity contents with a labd stat­
ing -Outran—Contains Asbestos—Dispose in an 
approved land till only*

7



f |L^ HjuM bmmJS(Kl warm me new peiubi boot owwih muiuiui 
•&._"' to the iwbufachaert inetnidions.

Butte! Basova! of Eristtag Adhered 
SkeS Vlnjd Boar Covering

'•It;/

WOKloiPlflMImyOOfCPWn^CwBciyMlW
in thebaddngar feithye^lheMtlrton theSoorpie- 
senti a smooth surface on which scene new sheet Hoar 
coverings can be installed directly. Be sure to fellow fee 
manufacturer's instructions. Use fee following procedure 
to partially remove fee existing adhered floor covering.

1 WARNING |

Never Sand an Existing Floor Coveting

a. Remove any binding strips or other restrictive 
moldings bom doorways, walls, etc

b. Make a series of parallel cuts 4 to 8 indies apart 
through the top Layers and about halfway through 
the backing, parallel to the walL

c Start at fee end of fee mom farthest bom fee en­
hance door and pry up the comer of a strip, sepa­
rating the backing layer. Pull fee top layer back 
upon itself dowly and evenly at fee angle feat per­
mits fee bat separation, and half fee backing and 
fee top layers wiS puQ bee (see Sketch 9). After

it k remewed, rofi ig> fee strip face out Mo a tight 
roll Tic or tape seoacly (sec Sketch I0> and place 
in fee heavydutyknpgmeablc hash bag or dosed 
impcrmraHc container for dbponL

d. Each succeeding strip feould be removed in the 
above manner. Amid walking on fee exposed Mt 
as mudt as paarible. KaB up ereii drip as it k re­
moved and place it in fee tmh bag or doaed con­
tainer. Close full bags tightly and seal securely for

s 9



disposal. Identify with a label statin£"CauHon— 
contains asbestos. Dispose in an approved land fill 
only."

e. Occasionally, parts of the top Liyas will stidc to
the backing. This can often be eliminated by peel­
ing from the opposite direction. The stiff-biaded 
scraper will help in stubborn areas. 

t Any high spots of fdt on the Boar can be levelled 
by wet senping.

Never Sand or Diy Scape Residual Fdt 
Wet soaping is done as fsBowt:

1. far the detergent solution mto the gpoyer or 
sprinkling cm.

2. Thoroughly wet the htfx fdt gpotw«htNs so­
lution. YiA a few minutes to allow the soiu- 
ban to soak Wo the fidt (re* Sketch II below).

[warning |
Sk«th II. D» IW *y iam. TmmqU, md *y f* kjm

3. ' Use the stiff-biaded saaper to remove the ex­
cess fdt (see Sketch 12). If fell dries out or dry 
felt is exposed during soaping, re-wet with 
snore solution.

4. Pick up the larger pieces by hand and place 
in the trash bag immediately.

g. Non-adhered felt left on the floor can be cut open 
and re-adhered to the floor with adhesive.

She* U. Afr m*« f*. m UgCHvhf *mr »
h. If ml ami of baddngpuO free from the floor, 

mca^raMimaaDCXBMawmaBscp«a«ns 
tmnpound. as recommended by the floor oover- 
mg mmufactuwc. PalAng compound ml be 
troweled to finfrhedsmoethne«tinee the area sm­
urf be sanded later.

L Qem the floor with the vacuum cleaner using the 
metal floor tool DONOTDKYSWEEP WITH A 
BROOM. Position die vacuum deaner to that dis­
charge air does not blow on the fdb Carefully re­
move the dust bag from the deaner immediately 
and {dace in a heavy-duty impermeable trash bag 
or dosed impermeable container.

j. Close and seal trash bags tightly for disposal. Iden­
tify contents with a label: Tlaution—contains as­
bestos. Dispose in a approved land All only."

k. Do not walk over the felt unnecessarily, as this, 
might scuff the fdt and raise dust

L Install the new resilient floor covering immediate­
ly, following the manufacturer's instructions.

Complete Removal of an Existing Adhered 
Sheet Vinyl Floor Covering

If complete removal is required, follow these instruc­
tions:

to it



A. f WARWNG]

Never Sand aa ExMfef Floor Covering

a. Remove any binding atrip* or otho’ restrictive 
molding! from doorway*, walk etc

b. Make a series of parallel cuts 4 to $ indies apart; 
parallel to a walL

c Start at the end of the room farther from the en­
trance door- pry «g» the oomer of die first atrip, 
separating the backing layer- PuB the top layer 
bade 1900 Msdf dowiy and evenly at an angle that
pQ8v8vDCK9^nDOiVM*B«MQIinBOKXfl
big and top layerr wiD pdl free (see Sketch 9X 
Remove Mi strip, gently turn t maer and toll free 
out into a tight rofl. 7k or tape aeeurdy (see Sketch 
Id and place in a hcsvy-dtfy impermeable trail 
beg or do*ed Impermeable container far cfiapowL 

eL Repeat the above on the next two strips but do 
not remove anymore than a total of three stripe 
C OS iBnCi

e. Remove the frit remaining on the floor in the atrip- 
pod area by serf aogig.

IvtflMMNGl
Never Sand or Dry Scrape Residual Feb

Wet soaping is done as follows
1. Pour the detergent solution into die sprayer 

or sprinkling can.
2. Thoroughly wet the residual frit with this solu­

tion. Wait a few minute to allow the solu­
tion to soak into the felt bee Sketch 11).

3. Stand on the remaining floor oovoing foot the 
felt) and use the stiff-bladed scraper to scrape 
up the wet felt bee Sketch 13 below).

j WARNING

Do Not Scrape Dry Felt

Re-wet the felt if it dries out or if dry fdt is 
exposed during scraping. Pick up the scrapings 
as they are removed from the floor and place 
in a heavy-duty impermeable trash bag or dos­
ed impermeable container. Scrape *3 felt from 

’•this floor area before proceeding further.

4. Repeat the above an die next series of atrip*. 
Do only am threeatrip area at a time. Stand 
on die manning floor covering or dean floor 
(do not stand on die frit) to sarape qp the fdt

5. Repot this operation until die fdt has bom 
removed from the whole floor. Close fid bags 
tiddy. tod seali securely for cfispoaL Identify 
with a label stating, <1Cautjon--Conia5ns As­
bestos. Dispose in an approved land HE only."

f. When the whole floor has been cleaned free of 
felt, let it dry and vacuum up any dirt using die 
vacuum cleaner with the metal floor tool Stand 
only in vacuumed areas as you proceed across the 
floor.

j WARNING |

Do Not Dry Sweep

Position the vaccum deaner so that die discharge 
air does not blow on the floor being denied. 

g_ Carefully remove lhe.dust bag from the deaner and 
place in a heavy-duty impermeable trash bag or 
dosed impermeable container for later disposal, 

h. When the floor is dry, it is ready to have a new 
resilient floor covering installed. Follow the floor 
covering manufacturer's instructions.

12 u



RESILIENT TILE FLOOR COVERING RmociI Procedure

Preparation of Floors With Existing ITriiUrttf 
Irks to Receive New Resilient Floor Covering

Some resilient floor coverings on be Mailed over exist­
ing resilient tile instillations. Follow the installation kutxuc- 
(ions published by the manufkturer of (he new Boor 
covering whm a new reriBent Boor cowsing is to be in* 
stalled on a sufsoe presently soused with« aesfimt floor 
covering. Thoe instructions wffl tel yon what must be 
done to (he adding su&oe briore (he new icsSot floor 
covering ear be Mailed.

Jk. fiSttRMNGl

Never Send e» Editing Hh Instsflsrina 
(see Sketch 4)

Complete Removal of Existing 
Resilient TBe Floor Covering

SoppBcs end Tools 
(refer Sketch 14)

L Heavy-duty wall scaper with approximately 4' 
blade and 6' to 8* handle.

2. Hammer.
3. Commercial type hand-hdd hot air blower.
4. Heavyduty polyethylene bags at least 6 mib thick 

(or dosed impermeable oontarnenL ties, and labels.

a. Those areas normally exposed to heavy foot 
traffic patterns usually have tiles adhered the 
tightest As a matter of good practice in darting
the tile removal, those sections which receive 
least traffic dvxdd be the locations selected for 
darting the removal of the hie. Since tiles are 
nonnalyina9*x9*orU*xtt'danenso»v 
It should be the god to remove mc&vidual tiles 
as a oomplete unit

SfcMdi IS. W4p S» «ow ■ So «— tf tm ■(iliisia Ufa mijnvWy 
jmikiVmL

b. Start die removal by cnefufly wedging the wall 
scraper in the seam of two adjoining tiles and 
gradually ftxdng 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 working 
the saaper 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.

e When the first file is removed place it. without 
breaking it into smaller piece, in the heavy- 
duty impermeable trash bag or dosed imper­
meable container which will be used for dis­
posal

14
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d. WithJhe removal of the fiat tile accesribfllfy 
of the other tiles u improved. Force the will 
acnfxr under the exposed edge of another 6k 
and continue to exert a prying twisting force 
to the scraper as it is moved under the tile until 
the tile releases from the Soon Again, dispose 
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 
the tightly adhered areas by striking the saaper 
handle with a hammer using blows of moder­
ate force while maintaining the saaper at a 25* 
to 3C angle to the floor (see Sketch Id). Cau­
tion; Use safety goggles.

f. If some areas are encountered where even the 
technique detailed in the previous paragraph 
proves to be inadequate, the renewal procedure 
can be amplified by thoroughly heating the 
tilefs) with a hot air blower tmtil the heat pene­
trates through the tile and softens the adhesive.

NOTE l: Handle the hot air blower, tiles, and 
adhesive carefully to avoid personal burns (see 
Sketch 17 below).
NOTE l: Do not handle the heated tiles and 
adhesive without suitable glove protection for 
the hands.

g. As small areas of sub floor are cleared of tile, 
the adhesive resuming on the floor must be 
scraped ig> with the 4 • hand saaper tmtil only 
a thin, smooth film wmalm. in those areas 
where deposits are heavy or difficult to taape. 
the removal an be eqw&ted by heating with 
the hot air Mower prior to soaping. Deposit 
scrapings in a heavyduty impermeable tosh 
bag or dared impemesble container.

h. As belated in previous paragraphs. tiles 
dtouid be placed runedbtdy fa a Keavyduty 
rmpes iiieililc trash bag or dosed rmpenncable 
container. Do not attempt to break tiles after 
they are in the bag.

Slcctdi 17. U orrv iqpaih anu. iver Uauttr t»i umshf-j edi tmaoaL
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) L When all tiles have been'removed from the
floor and placed in heavy-duty polyethylene 
bags at least 6 oub (hide or (kind containers, 
seal the bap secudy for &posal (see Sketch 
IS below) and mark: “Caution—Contains 
Asbestos—-Dispose in an approved land flO 
only.”

t WARNING I

Do Not Sand Existing Resilient Flooring, 
Backing Or lining Feh.These Products May 
Contain Asbestos Fibers That Are Not 
Readily Identifiable Sanding Of Asbestos 
Containing Material Can Place Fine Particles 
Of Asbestos In The Ate. These Asbestos 
Putides If Inhaled May Caase Serious Bodily 
Harm. Smoking Greatly Increases The Risk 
Of Serious Bodily Harm.

u
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It is essentia) that certain precautions be 
observed when installing a resilient floor 
covering or when preparing or removing 
an existing resilient floor covering, ft is the 
purpose of these Work Practices to provide 
those precautionary steps necessary to ac­
complish the work involved.

|TaWARNING] STATEMENT! . . ^

EXISTING RESILIENT TILE AND ,3 
SHEET FLOORING, BACKING, OR . . 
LINING FEU* MAY CONTAIN 
ASBESTOS FIBERS THAT ARE NOT ‘ 
READILY IDENTIFIABLE. AVOID 
CREATING DUST. INHALATION OF V 
ASBESTOS OUST MAY CAUSE '"; 
ASBESTOSiS OR OTHER SERIOUS - 
BODILY HARM. SMOKING GREATLY - 
INCREASES THE RISK OF SERIOUS 
BODILY..HARM.

NOTICE:

Various government agencies have 
regulations governing the removal of 
in-place asbestos-containing 
material. 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.

!
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Important information 
for installers of 

resilient floor coverings

What Ybu Should Know 
About Resilient Floor Coverings 
Vinyl-asbestca tile and asphalt tile contain 
asbestos fibers, as did the backings of many 
sheet vinyl floorings and fining felts. The 
presence of the asbestos in these floor prod­
ucts is not readily identifiable.

Recommended Work 
Practices for Removal of 
Resilient Floor Coverings
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1 ALTERNATIVES TO REMOVAL OF 
• EXISTING RESILIENT FLOOR 

COVERINGS______________________

• Installing resilient 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 
place and go over the top with your new 
floor.

Note: Alternatives to the removal of an 
unsuitable reafflent floor or residual left on a 
suspended wood floor are the use of an 
underpayment as a new surface before install­
ing the new Armstrong flooring or going over 
a single layer of existing resilient flooring 
with the new layer of resilient flooring.

Contact your local Armstrong dealer for our 
recommendations or consult Armstrong's 
brochure F-5061, “Resiflent Flooring InstaJta- 
tion Recommendations."

When you plan to install a new resilient sheet 
or tile floor covering over an existing resilient 
floor covering, foflow the installation instruc­
tions published by the manufacturer. Those 
instructions will toil you what must be done to 
the existing surface before the new resflient 
floor covering can be Installed. Just be sure 
to remove wax by wet stripping.

[1 a warning! .,
! NEVER SAND AN EXISTING RESIUENTj 
FLOOR COVERING. SEE WARNING 2

; STATEMENT INSIDE COVER. '. |

• Installing resilient floor covering 
over new underlayment 
When you install a new floor covering over 
new underlayment, follow the Armstrong

I
I

i
!
ii

f
i

iA

recommendations found in brochure F-5061, 
"Armstrong Resilient Flooring Installation 
Recommendations."

2 PARTIAL OR COMPLETE 
■ REMOVAL OF EXISTING 

RESILIENT SHEET FLOORING
<—• ______•• - *
jlAWARNINGl

f DO NOT SAND EXISTING RESILIENT •' 
{TILE AND SHEET FLOORING,
[ BACKING, OR LINING FELT. SEE ) 
i WARNING STATEMENT INSIDE COVER. )

• Supplies and tools

1. Stiff-Waded 
wad or floor 
scraper.

2. Utility or 
hook knife.

S3XZZ2)

& 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 
labeling.

3. Tank-type 
High Efficiency 
Particulate Air 
(HEPA) vacuum 
cfeaner with 
daposabie dust 
bag and metal 
floor tool (no 
brush).

4. Hand 
sprayer, 
sprinkling can, 
or mop.

& Liquid 
dishwashing 
detergent or 
liquid wallpaper 
remover mixed 
with water to 
make a dilute 
solution (1 oz. 
liquid in one 
gallon of water).



• Partial removal, resilient sheet 
flooring
Most felt-backed sheet floor coverings can be 
separated in the backing or feft layer. If the 
remaining felt presents a smooth surface, 
some new sheet floor coverings can be 
installed directly over top of it. Be sure to 
follow Armstrong's instructions for installation. 
Use the following procedure to partially 
remove the existing adhered floor covering.

[I A WARNING 1
[NEVER SAND AN EXISTING FLOOR vi 
t COVERING OR FEU BACKING. SEE < 
£ WARNING STATEMENT. INSIDE COVER.

a. Remove any binding strips or other restric­
tive moldings from doorways, wails, eta
b. Make a series of parallel cuts 4” to 8” 
apart through the top layers and about 
halfway through the backing, parallel to 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 angle to 
create a uniform tension (some resilient floor­
ing wear layers may not readily be skippable 
and may require scraping). Tie or tape the 
removed material securely and place in the 
heavy-duty impermeable trash bag or dosed 
impermeable container for disposal.

A

d. Remove and dispose of each succeeding 
strip in the above manner. Avoid walking on 
the exposed feft 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. Dispose in an approved landfill only.”
e. Occasionally, parts of the top layers will 
stick to the backing. This can often be 
eliminated by peeling from the opposite direc­
tion. The stiff-biaded scraper or the use of 
heat supplied by a source such as a heat 
gun may aid In the removal or peeling of the 
wear layer.

A WARNING 1 :•
NEVER SAND OR DRY-SCRAPE \ 
RESIDUAL FEU BACKING. SEE 

; WARNING.,STATEMENT.JNSIDE COVER.

f. Wet-scraping—any high spots of felt on the 
floor can be leveled by wet-scraping.

(1) Apply a detergent solution to the felt, 
and allow it to penetrate for several 
minutes before scraping. Use only enough 
solution to keep the top surface of the felt 
damp. More than one application may be 
necessary, depending upon the time 
required for removal.
(2) Use the stiff-biaded 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 WOOD 
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.



g. Nonadhered felt left on the floor can 
be cut open and readhered to the floor 
with adhesive.
h. Clean the floor 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 fitters and 
cleaner bags should be removed careful­
ly and placed in a sealable plastic bag 
(appropriately labeled) and disposed of 
as asbestos waste.

IA WARNING I 1

DO NOT DRY-SWEEP. AVOID CREATING ] 
DUST. SEE WARNING STATEMENT 
INSIDE COVER.. i
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 only."
|. Do not walk over the felt unnecessarily as 
this might scuff the felt and raise dust
k. If small areas of backing pull free from the 
floor, the depression should be filled with 
S-180 Latex Undertayment as recommended 
by the floor covering manufacturer. Patching 
compound must be trowelled to finished 
smoothness since the area cannot be sanded 
later.
l. After the underlaymenf 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 flooring is unadhered, cut flooring into 
strips about 18' wide. Remove these strips 
by rolling face out into a tight roll. Tie or tape 
securely so it will not unroll. Place it in a

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

' Use this method for nonbonded areas of
peripherally adhered floors. 1b remove 
bonded areas, follow instructions under 
“Complete removal, fully adhered resilient 
sheet flooring.”
c. Clean the exposed floor with a HEPA 
vacuum cleaner positioned so that exhaust 
air does not blow over the undean area.

5 A WARNING] . |
IDO NOT DRY-SWEEP. SEE WARNING 1 
•STATEMENT INSIDE COVER. IF 
:SWEEPING IS UNAVOIDABLE, USE 1 
WATER OR OTHER DUST j
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 floor is vacuumed clean.
e. If any floor covering remains stuck to the 
floor, it should be removed by the wef-

| scraping method previously explained.

) IA WARNING]

iDO 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. ;



f. 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 for 
disposal. Identify with a label stating— 
"Caution—contains asoestos. Avoid creating 
dust. Breathing asbestos may cause bodily 
harm. Dispose In an approved landfill only.”
h. After the undedayment is dry, install the 
new Armstrong resilient floor covering accord­
ing to Armstrong's installation instructions.

• Complete removal, fully adhered 
resilient sheet flooring

IawarningI

NEVER SAND AN EXISTING RESILIENT) 
•FLOOR COVERING OR BACKING. SEE i 
; WARNING STATEMENT INSIDE COVER -

• 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* to 8" 
apart through the top layers and about 
halfway through the backing, parallel to 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 angle to create a uniform 
tension (some resilient flooring wear layers 
may not be readily strippabfe and may 
require scraping). Tie or tape the removed 
material securely and place in the heavy-duty 
impermeable trash bag or closed 
impermeable container tor disposal.

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

IIA WARNING I /.
(NEVER SAND OR DRY-SCRAPE } 
I RESIDUAL FEU* BACKING. AVOID - j 
[creating DUST. SEE WARNING 
^STATEMENT INSIDE COVER *

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

- scraper to scrape up the wet felt.
(4) Rewet the felt if it dries out or if dry ' 
felt is exposed during scraping. Pick up 
the scrapings as they are removed from 
the floor and place in a heavy-duty 
impermeable trash bag or dosed 
impermeable container. Scrape a// feit 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 whale floor. Close 
full bags tightly and seai securely for 
disposal. Identify with a label stating—
' 'Caution—contains asbestos. Avoid 
creating dust. Breathing asbestos may 
cause bodily 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 deaner so that the discharge air 
does not blow on the floor being deaned.



I AWARNING

DO NOT DRY-SWEEP. AVOID CREATING J 
DUST. SEE WARNING STATEMENT ;
:INSIDE COVER.. ; {

(8) After vacuuming, used HEPA fitters 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 floor covering 
installed. Follow Armstrong's installation 
instructions.

V
3. REMOVAL OF REStUENT TILE

Some resilient floor coverings can be 
installed over existing resilient tile installa­
tions. Follow the Armstrong installation 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 
done to the existing surface before the new 
resilient floor covering can be installed.

AWARNING I ]

NEVER SAND AN EXISTING RESILIENT S 
TILE INSTALLATION. SEE WARNING j
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.

3. Commercial- 
type hand-held 
hot-air blower.

4. Heavy-duty 
impermeable 
trash bags (or 
closed 
impermeable 
containers), ties, 
and labels.

• Removal Procedure 
e. Those areas normally exposed to heavy 
foot-traffic patterns usually have tiles adhered 
the tightest. As a matter of good practice in 
starting the tile removal, select those sections 
which receive the least traffic Since tiles are 
normally In a 9*x9* or 12"x12' dimension, 
try to remove 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, 
e. 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 untH 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.

2. Hammer.



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 the tightly adhered areas by 
striking the scraper handle with a hammer, 
using blows of moderate force while maintain­
ing the scraper at a 25° to 30° angle to the 
floor.

1A CAUTION . .

iWEAR SAFETY GLASSES WHEN v 
,USING THIS PROCEDURE ....;;

f. If you encounter areas where even the 
above methods will not remove the tiles, the 

' removal procedure can be simplified by 
thoroughly heating the tiles with a hot-air 
blower until the heat penetrates through the 
tile and softens the adhesive. NOTE: Handle 
the hot-air blower carefully to avpld Injury. 
Do not use a blowtorch or open flame. 
Use caution not to bum or char tile. Use 
adequate ventilation.

14

4 COMPLETE REMOVAL OF WOOD 
■ UNDERLAYMENT/EXISTING 

FLOORING

• Supplies and tools

a. Remove any binding strips or other restric­
tive moldings from doorways, walls, eta
b. Starting near center of area, locate a joint 
in the underiayment. Cut through the misting 
resilient flooring at the underiayment's joints 
so that one panel can be removed. Drive a 
chisel into the underiayment joint, using a 
hammer or mallet. Now use the chisel to pry 
up the underiayment enough to insert a pry 
bar and remove the chisel. Slowly and 
carefully use one or two pry bars to pry up 
the underiayment panel a little at a time until 
panel is completely loose and can be 
removed.
c. If the underiayment panel does not come 
up intact, remove each piece as it breaks by 
cutting the existing resilient flooring at the 
break.



d. Wear heavy gtoves and be very careful of 
wood splinters and fasteners sticking out of 
the back of the underiayment. Each undertay- 
ment panel (or piece of panel) should be 
removed from the work area as soon as it 
has been pried up to avoid injuries (such as 
stepping on a nail). Ratten protruding 
fasteners with a hammer. Place scrapped 
panels in dumpsters or 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 landBI 
only.''
e. After each panel has been removed, pud 
out any nails or fasteners stiff in the subfloor. 
Dispose of these and any other nafls or 
fasteners which have been removed but are 
still laying in the work area.
f. \bu don't need to use a chisel to start the 
removal of panels 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 underiaymenttodsting 
floor is complete, thoroughly check the 
exposed subfloor. RenaH loose areas and 
reset any “popped” nails or fasteners.
h. install the new underiayment and floor 
covering according to Armstrong's installation 
instructions.
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