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I. EXECUTIVE SUMMARY

Some type# 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 nev resilient floor coverings) 
is subject to the standard set by the United States 
Occupational'Safety and Health Administration (OSHA) for 
occupational exposure to asbestos in the construction industry 
(29 CFR 1926.58). This standard requires 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 1 f/cc over a 30-minute period.

The OSKA asbestos standard requires 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 standard also provides 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. This study 
also demonstrates, with 95% confidence# that the excursion 
limit also would not be exceeded. This study constitutes 
historical data that the action level and excursion limit will
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not be exceeded when resilient: floor tile is removed in 
accordance with, tie Recommended Work Practices described 
herein. Consequently, an employer may rely on this study in 
lieu of initial monitoring to satisfy the monitoring 
requirements of the OSHA standard for any job performed in 
accordance with the Recommended Work Practices.
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II. INTRODUCTION

Resilient floor riles 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 ace 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 ace 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 which are 
properly classified under the general heading of "construc­
tion." The resilient floor covering manufacturers therefore 
are interested in demonstrating by objective data that removing 
floor tile pursuant to the Recommended Work Practices 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 l f/cc over a 30-minute period. Such



finding* 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 
ramoved 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 Chatfisld 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, analysis of the same data 
indicate that the excursion limit of 1.0 f/cc would also not be 
exceeded. This report summarizes the measurements and the 
analyses that support these conclusions.
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demarcated and to which access must be limited to authorized 
persons supplied with respirators (29 CFR 1926.58(e)). Certain 
other conditions also apply to a regulated area. When the 
results o£ 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)).

CSHA also provided two exceptions to the requirement for 
initial monitoring: 1} where abjective data demonstrate that
employee exposures ace below the action level and 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 (£)(2)(iii) of this 
section, shall perform initial monitoring at the 
initiation of each asbestos, tremolite. 
anthophylite, or actinolite job to accurately 
determine the airborne concentrations of asbestos, 
tremolite, anthophylite, or actinolite to which 
employees may be exposed.

(ii) The employer may demonstrate that employee exposures 
are 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 Karch 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
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employer may rely on such earlier monitoring results 
to satisfy the requirements of paragraph (f)(2)(i) 
of this section. (29 CER 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 requirement. 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 analytical procedures must conform to KIOSK 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 5 1910.1001. "--This .. 
determination is based on evidence in the rulemaking 
record (KIOSK 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 reconsnended 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.
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In construction. where certain operations are 
short-term, intermittent in nature and generate peak 
exposures, data show chat the use of shrouded tools may ■. j 
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.

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 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 
ace 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 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 ace 
very likely to be higher than actual exposures to asbestos

a
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fibers. Also, like the A/c pipe study described by OSHA, the 
Fovler-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

la accordance with the regulatory scheme for controlling 
asbestos exposures potentially resulting from floor tile 
removal, the current members of the Resilient Floor Covering 
Institute (RFC!) and Armstrong World Industries, Inc. have 
developed guidelines for floor tile removal designed to assure 
compliance with the OSKA 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 vet; 
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 
Procedures distributed by the Resilient Floor. Covering 
Institute, and Appendix B, which reproduces the Recommended 
Work Practices distributed by Armstrong World Industries. Inc.

14
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7. available monitoring information

A. The Fowler-Chatfield Study
A comprehensive set o£ 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, manufacturer, area of floor, 
season, and duration of removal. All installations appeared to 
have been made with cutback adhesives during the era when those 
adhesives were likely to have contained asbestos. These situa­
tions span the most likely types of tile removal conditions.

In each case, the floor mechanics were first instructed 
for a brief period on the Recommended Work 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). Monitoring began immediately before 
floor removal commenced and continued until the floor was 
removed and the floor cleaned in preparation for installation 
of new resilient floor covering. It did not continue for 
subsequent activities not involving exposure to asbestos, such 
as use of leveling compounds, installation of a plywood under-



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

The personal monitoring of the mechanics was augmented by 
personal monitoring of the industrial hygienists, with area 
monitors "following1* 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 
moval. 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, in part, to 
determine the proportion of true asbestos fibers among all 
fibers meeting the counting rules. Briefly, OSKA 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 (Yamate method) for TEM 
analysis. Chatfield also analyzed a number of "blank** samples 
to allow corrections for asbestos oc 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 vhich 
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 
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
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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, 
indicate that 1} the TEK 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 resioval. The 16 sets of data for 
these personnel are shown in table 2. Again, TEK 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 same involve 
installation of new tiles containing asbestos., Of the studies 
involving removal of old floor tiles, mast do not follow the 
Recommended Work Practices or do not provide detail sufficient 
to determine whether the Recommended Work Practices were 
followed.



TABLE 1

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

l 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 TEK

10 0.076 0.0066 191
0.041 0.0065 194

results could exceed the 30-minute
Excursion Limits of x £/cc



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 
counted as asbestos under the procedures required by OSKA 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 when 
observed under the optical microscope, thereby yielding 
misleading results.

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

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

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

2) No cleanup vacuuming was described.
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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 (f/cc) 
PCM TEM (asbestos)

Duration
(minutes)

Comments

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 TEH

5 0.13 <0.013 101 No asbestos by TEM
0.11 <0.012 101 No asbestos by TEK

6 0.048 <0.012 166 No asbestos by TO!
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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3) A part of the flooring was removed with a "cold" 
technique involving dry ice, previously recommended 
by HTCI as an alternative work practice.

4) Companion samples were assayed by scanning electron 
microscopy (SEK) 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 SEK. the results 
ranged from 0.0005 to 0.0056 f/cc. also quite comparable to but 
generally lover than Fowler's TSM 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 KIOSK technique (P6CAM-23*), 
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 0.06 
to 0.15 f/ec 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 EXPOSURE MEASUREMENTS

A. Interpretation of Monitoring Data
Fibers of asbestos and many other materials are found in 

virtually every type of environment, including all the types of 
structures where asbestos-containing resilient floor tiles 
might be removed. Many of these fibers would gualify 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 ace-computed 
for each batch of filters (in this case, for Sites 1 
6 2. 3 & 4, 5 & 6, 7, and 8, 9, & 10).

■)
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Hit air concentrations are computed by multiplying 
the adjusted fiber counts by tbe area of the filter 
exposed (385 sq mm; 106 sq mm of tbe <91 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 <80 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 proposed. Therefore, no 
short-term (30-minute) measurements were made. However, a 
maximum 30-minute concentration can be estimated by multiplying 
the net concentration by the sampling duration in minutes and 
dividing by 30.

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 <, 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 0.4130.011 0.0073 0.0049 0.0792 0.052 0.0481- 0.0347 0.5550.026 0.0224 0.0162 0.2603 0.23 0.1971 0.0522 0.8340.091 0.0553 0.0150 0.2400.11 0.0791 0.0217 0.3484 0.051 0.0270 0.0077 0.1230.035 0.0106 0.0026 0.042S 0.20 0.1842 0.0388 0.6200.15 0.1366 0.0288 0.4606 0.058 0.0520 0.137
0.18 0.0686 0.0398 • 0.2060.075 0.1698 0.2940.063 0.1730 0.4560.18 0.0506 0.0483 • 0.1660.091 0.0843 0.1527 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 0.4409 0.054 0.0383 0.0158 0.253
0.034 0.0192 0.0079 0.12610 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 Hygienist during Removal 

of Asbestos-containing Floor Tiles 
Pursuant to Recommended Work Practices

(All data are PCM f/cc)

Concentrations .

Site Ho. Reported Het a-hr TWA 30-tnin 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



B. Statistical Analysis
la 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 0.03 f/cc and 
its geometric mean is 0.02 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 0.09 f/cc. If the outlier point 
(0.187 f/cc) had been excluded, the arithmetic mean would have 
fallen to 0.02 f/cc, the geometric mean to 0.02 f/cc, and the 
95th percentile confidence limit to 0.07 f/cc.

The corresponding arithmetic and geometric means for the 
industrial hygienists' exposures, which can serve as surrogates 
for supervisors' exposures, ace 0.01 and 0.007 f/cc, 
respectively. The highest TWA for these samples was 0.02 
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



?PC5i~ Cumulative Probability

+• Oata Points -----Regression

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.

-30-



measurements could have produced a concentration over i.o f/cc 
averaged over 30-minutes. The sample in question is the same 
one that appears to be an outlier in the statistical analysis 
for the TWAs and for which no asbestos was found in the 
companion sample by TEM analysis. Thus. 96% of the values are 
below 1.0 f/cc. The arithmetic and geometric means of the 
estimated maximum values for the floor mechanics are 0.4 and 
0.2 £/cc, respectively. For the industrial hygienists, they 
are 0.2 and 0.1 f/cc. These results confirm the recent finding 
of OSHA that "there appears to be virtually no possibility that 
the excursion limit would be exceeded if the recommendations of 
the Resilient Floor Covering Institute were followed." (S3 
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 level 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 study, 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 PCK are asbestos.
In floor tile removal, both an a-pciori consideration of the 
nature of the activity and the TSt/PCK comparisons presented in
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cable l and Appendix C confirm that asbestos fibers constitute 
a small fraction of the fibers counted by PCM in most samples 
collected during tile removal. The arithmetic mean ratio of 
asbestos to all fibers for the floor mechanics is 151; the 
geometric mean is 10%. 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 Fovler-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 lover 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 0.1 f/ec (8-hr TWA) or 
the excursion limit of l.c f/cc (30-min average) is expected to 
be exceeded, based on objective or historical data. The 
examples of exclusions from the initial monitoring requirement 
cited by OSHA as objective data include references to the 
statistical unlikelihood that the action level or excursion 
limit will be exceeded.

ENVIRON's analysis of the Fowler (1988) data presented in 
section VI clearly meet this test. The 95% upper confidence 
limit on the individual measurements of exposures to floor 
mechanics is approximately 0.09 f/cc. which is 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 0.03 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 0.4 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 more limited, are also consistent with 
the Fowler-Chatfield data.
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ENVIRON believes that the analysis of the Fovler-Chatfield 
study provides historical data to support a determination that 
employee exposure to asbestos during removal of resilient floor 
tiles will not exceed the action level or excursion limit if 
the Recommended Work Practices are followed. Therefore, an 
employer may rely on this study in lieu of initial monitoring 
to comply with the monitoring requirements of the OSHA standard.
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I AWARNtNQ j. STATEMENT. . .>
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{ASBESTOS FIBERS THAT ARE NOT ' 
READILY iOemnABLE. AVOID 
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BOOST HARM. SMOKING GREATLY -
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NOTICE:
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ramova! ot a resilient floor covering 
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assumed to contain) asbestos, you 
should determine whether such 
regulations apply.



Important information 
for installers of 

resilient floor coverings

What Ybu Should Know 
About fltsiUant Boor Covaringa 
vafrmtcass and asphalt da eomda 
sabsMas fibsra> as dU thsOsctonga of many 
wnom wyi mays n vnmj ip» ine 
piaaanca o< tha aatoaaaas to iiaaa iocr prod­
ucts la not notify idontfltofctai

Recommended Work 
Practices for Removal of 
Resilient Roor Coverings

TA1LE OF CONTEXTS
AinHNanvcs to rkmoval of 

• guvikq ftntusrr floor 
coverings - p. 4

InMCnj raaisflt floor QMrinj
owf mam*
oovaring ................................... p. 4
kaflflnQ radhant floor cowing 
owr nw undsrtsymarx.......... p. 4

2PKHVUL on coMFurrs
a removal of bostmo Restu

t«WT SHEET FLOORING! - p. fl

Suppiaa and toots................... p. 5

m mnoWt imii snvst 
flooring ..................................... p.6

flooring..................................... pi 8

Cowptata rsmovst, My adhaiad 
tadflani insat floorino............. & 10

Supptiaa and toots......  ......... pi 12

a REMOVAL OF RESIUEHT TIUC - 
p.12

Ramwat Pracadura ................. p. 13

A COMFLETE REMOVAL OF WOOD 
“■ UNDERLAYI4ENT7EX2S>nNa 

FLOORINO - p. 1«

SuppHas and toots................... p. 16

Undarisytnant ranwval
precadwa ................................. p. 16
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1AUHWATIVSS TO REMOVAL OR 
« COSTWO RISIUSNT FLOOR
covomras

• installing reallltnt floor coming 
ovtr existing resiltsfit floor covering 
namovai of tha tatino reamer* floor hi the 
ifniBiRsvnflrov nm owor). wuvuunj 
rvoonwranoi ms wvsravs pomi you 
ivm mu HEwm issi nour wvvnn^ u 
place «nd go over the top with your mw 
(toot

No*r ANarraavee to the removal of an 
unwMte fiatiir* floor or meiduaf tot on a 
suspended wood floor are the uee of an 
undariayment as a new aurface baton inett* 
ing the new Aimetrong flooring or going ow 
a angle k|w of anaOngiaaflaie flooring 
with the new layer of leailiant flooring.

Contact your local A/memang daalar tor our 
racommandtotona or conautt A/meuuog'a 
bmcftura FS06U "Raaiiant Ftoonng (ratatt*

MJhAa UMA MilkA lAfllail a BABAA Mk^tta^ »L « ■ |wnw you pun o vm t ns ivmi meet 
ortfla floor covering ever an easing raaiflant 
floor covering, faflow the inatsflabon imbue* 
flora pubfiahad by the manufadurac Thoaa 
iratructions w* tafl you what must be dona to 
the abating surface baton the new resilient 
fleer covering can ee kittled. Juc be eure 
to remove wax by wet stripping.

11A WARNING) . |

'■ NEVER SAND AN EXISTING RESILIENT)
FLOOR COVERING. SEE WARNING i

; STATEMENT INSIDE COVER . -■ i.«••••* I

• Installing resilient floor covering 
over new undortcyment 
Whan you iratafl a now floor covering over 
new underiaymom. foflmv the Armstrong

reeommenoaaora touno tn btoenure F-506). 
“Armstrong Raaiisnt Ftoomg instattatioo

PARTIAL OR COMRUrrt 
REMOVAL OP DOSTtNCI 
REStUSNT SMSCr FlOORWa

ll A WARNING t'' “ ~ ;

! OO NOT SAND EXISTING RESILIENT I
jTILEANC SHEET FLOORING,
| BACKING, OR UNING FHX SE \ 
‘ WARNING SWTEMBfT INSIDE COVER. •

• Supplied and tools
I'&sflrtype 
rfgn empunqr 
Rartoiata Air 
(HEPA) vacuum 
ctoanar wan

"** oust 
bag and metal 
floor toot (no 
brush).

& Large-eixe 
heevyiuty tm- 
pamtaabia trash 
bags (or dosed 
impermeable 
containers) with 
flea, tapes, or 
string to fla the 
bags shut, and 
tags tor 
(abating.

4. Hand 
sprayer, 
sprinkling can. 
or mop!

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



• Partial removal, reeillent sheet 
flooring
Moat m Kr-trwl ahest floor cowringi era be 
ncmd in toe batting or toftlayet tf the 
renaming Ml preaento • amooto surface, 
soma new Ml floor OMaringi can to* 
tosttoad ttteedy over top of ft. Be sura to 
taflow Amaoong'i instructions tor toertstton.

NEVS) SANO AN BOSima RjOOflC;:

d. Haww and rflaooae at each n n aaiing 
stop In the ibm rnarmat Awiid wanang on 
tha arooaad toft as much as iwim. Close 
M bags tigM* and eato aecuraiy tor
dtopoaal. Identify waft a lapel naflng—
~f MmdaAmmfatt Auihawd1 ■ "mmmm chiMm> MQIQ UVIUI)^

duet. Breaming aaeamoa may cum bodily 
harm. Otopon in an approved lands onty!'
a. Ootottonaft* pars of toe lop layers w* 
tttt to tha batting. This can oftan be 
earamacad by peeflng tan the oppoe* dtrac- 
ttan. The adMIaded setaper or the usa of 
ham tuppied by a source such as a he* 
gun may aid to the removal or pasting of the

} WARNING SSQE1UENC1NS&K: COVER, 

a* Remove ay binritog strips or other raujlo*
IW HUBiyi Iwl QOhH)^ IHBHto Mb
h. Mate a aariao of.panda! cuto 4* to •* 
span through tha top toyam and about 
halfway through toe bactong, panftai to iha

c. Start a toe and of tha room farthaat from 
tt« anaanoo door and pry up ttw oomar of a 
atfe aepvating the bactong iayet The cut 
stops stated be peeled tan too batting by 
pufltog or by rating around a com

which wii control tha stopping angia to 
ciaaia a u storm tension (aoroa raaBant floor* 
tog waar layers may not madly ba stoppable 
and may rsqure soaping). Tie or tape toe 
removed material aaoiaaiy and ptaoa to tha 
heavy-duty impsrmaabia tnoh bag or ctaaad 
imparmsaola containar tor dripoast

1A WARNING I
NEVER BAND OR ORtSCRAFE %% 
RESIDUAL FEU BACKING. SS -I 
VMRNlNG^WeyieO'JNSiOE COVER‘D
L Wsl scraping any high spots of tat on tha 
floor can bo hrrtlart hy wet ampjng

(1) Apply a datorgant solution to tha toft, 
and aflow ft to panaeato tor several 
tnlnutoa bafara soaping. Use only enough 
aolutton to haap toe top surface of tha toft

tagused tor removal.
(2) Use tha atifMadod scraper to remove 
toamastoft.
(3) Pfck up toe larger pieces by hand, and ' 
pom it uiv ran 019 nvniQiziiy.

PRECAUTIONS: OO NOT SOAK FEU. 
EXCESSIVE MOISTURE CAN CAUSE 
PERMANENT DAMAGE ID WOOD 
UNO ERLAYM ENTS. IT IS THE; 
INSTALLER'S RESPONSIBILITY TO 
USE THE CORRECT AMOUNT OF 
WETTING SOLUTION TO PREVENT 
UNOERLAYMENT DAMAGE A 
FLOOR THAT HAS BEEN WET- 
SCRAPED MUST BE ALLOWED TO 
ORY BEFORE INSTALLING ANY NEW 
RESILIENT FLOORING.



g. Nonaoherea felt left on the floor can 
be cut open and raaonerad to the floor 
with adhesive.
h. Dam the floor with the HEPA 
vacuum deanec using the meat floor 
toot. Position the vacuum deaner ao that 
discharge air does not blow on the fait. 
After vacuuming, used HERA filters and 
deaner bags should be removed careful* 
ly and placed in a sealable plastic bag 
(appropriately labeled) and disposed of 
as asbestos waste.'

IA WARNING I ]

00 NOT DRY-SWEEP. AVOID CREATING j
OUST. SS WARNING STATEMENT ]
INSIDE COVER- ■ j

I. Close and seat trash bags tightly tor 
owpBSm. XMnuiy wwn I ismi bmrj"
“Caution containa aafaewae Avoid craadng 
QUm. tSIMOmg MOT mljr CBM uOOty
ham. Obpoae in an approved landfli only”
|. Do not wale over the fait tamecessarity as 
this migta scuff the frit and raise dust 
k. If smrif areas of baddng pul fcae from the 
floor, the depression should be fiflad with 
S-180 Lain Undertayment as recommended 
by the floor covering manufacture! Patching 
compound must be troweled to finished 
smoothness since the area came* be sanded 
later.
t. After the underpayment has dried.. Install 
the new Armstrong resttent floor covering 
following recommended instructions.

• Complete removal, unadhered 
(loose-lay) or peripherally adhered 
resilient sheet flooring
a. Remove any binding stnos or other restric­
tive moldings from doorways, waifs, etc.
b. if flooring is unadhered, cut flooring into 
stnos about 18* wide Remove these strips 
by rolling face out into a tight rod. Tie or tape 
securely so it wifi not unrefl. Place it in a

heavyouty xnpermeaoto trssn bag or ctoseo 
imoermmoie conourwr mg enaugn to accom- 
modate eeveraf rods far disposal.

Uss this method tor nonbondad areas of 
pmpnraf mm boots, to iwm
IABSJBU BVBv MB IlUXUUtI UnOBf
“Cemputi lemwri. fuMy adhered resiient 
sheet flooring."
c. dean the axooeed floor weh a HffiA
VaiBWI QMw pQMOnOQ BO Ml BSHBUS
air doss not btow over the unciaan area.

HA WARNING] ~ j .

. DO NOT DRY-SWEEP. SEE WARNING ]
, STATEMENT INSIDE COVSL IF 
: SWEEPING IS UNAVOIDABLE, USE .
WATER OR OTHER OUST* . \
SUPPRESSANTS. S
d. Repeat the above cutting, roiflng, and 
disposing of one strip at a time and cleaning 
the newfy exposed area immediataty until the 
entire floor covering has been removed and 
the erare floor s vacuumed dean.
c. If any floor covering remains stuck to the 
Root it should be removed by the we* 
scraping method previously explained.

awarning!

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



d. Do only one ftw atnc im at a tmwt 
Stand on d>a rama—ng floor covering or 
eWn floor (do not Rand on the tog.

f. After vacuunang, used HEPA Mon and 
cteanar oago mould bo mmcvad unduly 
and ptacad in a aaaiabia ptaade bag (ap- 
pnxxuBtty tabaiad) and dfapoatd of as 
iiiaiwi win
g. Clan and aaai tha traah baga ttgbdy tor

idanufy with a tabai awing—

duaL Braatnmg aabeaaaa may caua bodly 
hams. Dispca in an appravad land* oniy,"
h. Altar tha undarfaymant ia dry inmafl dm 
now Amwrang raaiflant floor coating accord- 
ing to Ainwiung’a inatafladon taaauedona.

....... . ..... .......... 1 ' . . "ii. ■«
il A WARNING 1 '• j

NEVER SAND OR ORTCCRAPE 
RESIDUAL FST BACKING. AMO© 
CREATING OUST. SS WARNING . 
STATEMENT INSIDE COVER-

a. Watacnpng wnainaig left 
(1) Pour dia datargant aoiuOon into tha 

or ^nraora cn
• Complete namovaL fufly adhered 
resilient ahaat flooring

NEVER SANO AN EMSTTNG RESJUeiTi 
FLOOR COVERING OR BACtONGL SEE i 
WARNING STATEMENT tNSlOE COVBL

• * • •* • • • • *• 4m

1 a warning] :

« Wav layer removal 
a. Remove any btncflng atrtpa or ottiar taabio* 
da mowings from doomed* adfla* ott>
h. Maha a aaria oi pandM on to •* 
apart through tha top layani and ***»• 
Rpwiy ufloujn wo iwcwhj, pnw to tnw 
wafl.
c. Sttn at tha and oi tha mom farthoa from 
tha antranca door and pry up the comar oi a 
stop. asoaiaong tha baddng tayae Tha cut 
stnps snouid bo paatad bom the baching by 
pUflng or by rafling around a earn nMeh wifl 
contra tha atnpping angfa to craw a undorm 
tansran (soma raaiiant flooring wear tayere 
may not ba raadiiy auippWa and may 
raquira scraping). TIa or tapa tha (amoved 
material security and piaca in tw haavyduty 
impannaaata trash bag or doaad 
imparmeabfa ccmainar for ddpnaai,

(3) ThoraugNy wet aw radduai Ml with 
Mb aomdon. Wbd a fair mmuta to allow 
tha aoluflon to aoafe Mo tha taA
(3) Stand on flia ratnaWng floor coming 
(not the fad), and uw w adhbiadad 
aompar e aerapa up tha wat fab.
(4) Rewet too fad V fl drin put or If dry 
fad ia aooaad during scraping. Pick up 
to scrapings u they are removed (ram 
to floor and ptaee in a heevyduty 
impermeable traah bag or doaad 
rapmTMBV oonnnib scrapw oh m vtdri 
ro Miwa wvi (mow pracwong iunnK
(f) Rapa* to above on tha noon aaria of

(fl) nipaat Ma opwbon until tha lad ha 
baan removed tram tha whota Root Ctosa 
Ml bags tightly and saai aacuraty lor 
ttgoMf. klarOfy with a tabai swing— 
••Caution containa asoasm Avoid 
evaabng duaL Breathing asbaatoa may 
cauaa bodly harm. Oispose in an 
approved tandfli only."
(7) Whan tha whole floor ha baan 
Waned Ma of tad, vacuum up any <&t 
uring tha HEPA vacuum daaner with tha 
maud floor tool and let < dry. Festoon tha 
vacuum eftanar so that tha discharge air 
doa not blow on the floor being Rained.



A WARNING I j

00 NOT DRV-SWESi AVOID CREATING , 
OUST. SEE WARNING STATEMENT \

.INSIOE COVER.; - |

(!) Altar vacuuming, uaad HEPA fittara and 
deener bags should be mrnornd eamfuty 
and placid in a statable ptttfe bag (ap* 
pwpnabty labeiad) and diapoaad d as

jk uximucv
typi fund h§k$ 
hot** oioMdNt

4. Heavy-duty 
impanwaatta 
tram Page (or 
doaad 
impermeable 
containats), tiaa. 
and iabaia.

(f) Whan tha Hoar ta dry; it fai maty to 
ham a mw mstfont Moor comnng
nHMQt nmm Rnwon^i iwnDon
iiHucdona.

• Removal Procadura 
a. Thoaa araas namaty exposed to heavy 
bowiflc padama uauaty ham taaa aohamd 
tha tighML Aa a raaaar of good praedea in

1/
3. REMOVAL OP RSSZUKNT TIL*

SofM m*V*n floor ooufinyi on bo 
nmo ovor imiiy raon m iwbu* 
uons. nooo uio miunwo mm in* 
struedona whan a naw Aimacong rasriient 
floor comhng is to ba ineofled on a surface
iMMMaA< mJiIi a a^^f^Md AMm 4Lmhpraunoy ooviiva wan i mnnt ipo noon 
Than mauedoRi hH tad mu what imai ba•m^w aimiwnnnm wm tww “i^m Mitaaa w

dona to tha anadng surtaca before iha naw 
radiant floor comring can ba inaodlad.

1 AWARNINGl ]
NEVER SAND AN EXISTING RESILIENT I 
TILE INSTALLATION. SEE WARNING i
STATEMENT INSIOE COVER i

• Supplies and tools
1. Heavy-duty 
scraper with 
appreanmatsty 
4“ blade and 
6* to 6* handta 
or weighted 
long-nanafed 
floor saapat

which re carve theteast MIk Sinoe tflaa am 
nonnaty tn a i**9* or t2*x12" dknamcn. 
try *> mnwm individual tflaa aa a eompieta 
unit
h. Start tha mmmai ty eamfuty wedging the 
aerapar in tha aaam of two adjoining tflaa 
and graduaty toning tha edge of one of tha 
tflaa up and away tram tha float Oo not 
break off placet of tha tfla. but eondnuo to 
loice the balance of the tile up ty working 
iha aerapar beneath tha tfla and exerting both 
a toward pressure and a twitting action on 
tha blade to promote roiaasa of tha tile from 
the adhesive and the (loot
e. Whan tha Amt teto m removed. place it. 
without breaking it into smattar pieces, in tha 
heavy-duty enpermeafite trash bag or dosed 
impermeaole container which wilt ba used tor 
disposal.
d. With tha removal d tha first bit. ac- 
cessibifity of other tiles is improved. Force the 
semper under the exposed edge of anotner 
trie, and continue to exert a prying, twisting 
tores to the scraper as it is moved under the 
tite until the trie releases from the floor.
Again, dispose of the tile and succeeding 
tiles by placing in the heavy-duty bag or 
dosed container without additional breaking.

2. Hammer



«. Some Mas writ retoast aunt esoiy wrrto 
others reauee varying degrees of lor*. 
Whore the inr—m it ipmd heavily or is 
(jtm tun it may pnwo eaamr to face tM 
9UWD9T mrougn tnt v^raqr mvo sms oy 
striking thi arjTp— tandto with i htnvnst
USVig wvWS Of ITtOOOni KXU WTVM fHlimn*
ing the scraeer at a 29 to 30* angle to tho 
toot

IA CAUTION 1 .-

WEAR SAFETY GLASSES WHEN 
USING THIS PROCEDURE.

-!
«

'

a

f. V you encounter mu whore even tho 
niiW iiouwui WR ns mnow nv Ma sv 
twwil procedure can ha anplM by 
thoroughly hooting tho tiles with a hot-air 
blower until tho hoot ponoutoo through tho 

and softens tho adhesive. NOTE: Handle 
hot-air faiowor carofutty to avoid injury, 
not uso a blowtorch or opart flame. 

Uso caution not to bunt or char tBo. Uao 
adequate ventilation.

4 COMPLETE REMOVAL OP WOOD 
■ UNOERLAYMENTTCXOTmO 

PUOORMO

• Supplloa and tools

a. flommo any bMng stripe or other toatric- - 
tho mofangs Item doorways, wafts. ate.
h. Starting noor cantor of ana. locate a joint 
bt the undorteymsnL Cut through tho casing 
rvaifiont flooring at tho undortaymont's joins 
jo that ono panel can bo removed. Drive a 
cfnol into tho wdortaymont joint, using a 
hammer or maNsL Now uso tho chisoMo pry 
up tho undortaymont enough to insen a pry 
bar and remove the chisaL Stowty and 
carofuly uao one or two pry bora to pry tip 
the undortaymont panel a Sttto at a time until 
panel is comptototy loose and can bo 
removed.
c. it tho undortaymont panel does not come 
up intao. ramovo each piece as it breaks oy 
cutting tho mating restiiont flooring at the 
break.
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APPENDIX

Letter From D.P 
Regarding Activitie*

JL

C

. Fowler 
Mot Monitored



d. waar heavy gtovw and ba wary cam* of 
wood sowhM tno itnnKi mny out of 
<ha back of tha undortayvnanL Each unoonay* 
mant panto (or ptoca of p«ito) towuld ba 
ramond from tna work am aa aoon as it 
hat oaan ooad uo 19 avoid bijurias (sued as 
sttocwg on a nal). RaOan protruding 
(amnais with a hammse Ptaea acappad 
panots in dumostars or on skids math tha 
cm* pommy oowwwwo* Kmny wwn « mMv 
stadng-i'Caution - contains Mftastca, Amid
vwnnij q*j3l ofvmny novm irijr CMI
boeMy barm. Oispoas at an approve tanofil
---v>««ony*
a. A/lar aaeh panto has basn ramovd. pUI 
outanynadaorfaaanaia atfl In thaauaftooc 
Oiaooaa at mats and any othar nada or 
fsmnani which have baan ramovd but am 
sol laying in tha work ana.
r. Mxt don't naad to usa a cNato to atan tha 
ramewto of panata afiar tha Ant panto has 
baan ramava. Simply work tha pry bar 
unbar tha sxpesad adga of ttw naat panto.
g. Whan ramovto of tha undadaymanttoating 
floor a eomptatk thoroughly chack tha 
aspoaad subfiooc flanal looaa mas and 
raaat anv “oaoDad” naia or fatoanam.
h. tnattoi tha now undariaymant and floor 
cownng according to Armsoong's.intoaflattan 
instructions.



FOWLER ASSOCIATES
Iiraewonn 4 e-vi»onm*f*» mmm S*fv««

ZzuqiMS P P*0 CIH
•v<«ton C Poe*am. MS. CtH 
m W S4nortin MPM

Bugim sS August 24, 1989
*«<tr«v m C—'.a AA
AffrfURt
"«!»n K.40OR MS'

ItvOOfT Manna Pun
5*38winanofloaai.:« JC* 
^wmoa Civ CA 94063

<«5l 369-3955 
-AX (4151 369-3958

Grover Wrenn 
ENVIRON Corp.
1000 Potomac St., NW 
Washington, OC 20007

Ra: Floor Til* Removal - RFCI

Oaar Mr. wrenn:

In Oacamoar of 1988 a raoort was submittaa by Fowiar Associates to tne 
Rasttiant Floor Covering Institute (RFCI) regarding asbestos exoosure during 
floor tile removal. I understand that that report ("Final Report on 
Industrial Hygiene Survey of Asbestos Exposure During Resilient Floor Tile 
Removal Pursuant to Recommended work Practices at 10 Resilient Floor Tile 
Removal Sites") has bean relied upon by ENVIRON in further work culminating 
in a submission to OSHA. I now understand that soma reviewers of the 1988 
Fowler report have expressed concern that removal activities potentially 
productive of airborne fibers may not have been sampled. In particular, I 
understand that the fourth full paragraph of page 3 of the report 
(beginning: "Uoon the completion of gross removal of tiles...") has been 
interpreted to indicate that there-may have been some remaining potential 
for asbestos exposure due to removal activities.

I assure you that this is not the case; I especially refer you to tne last 
three sentences of the third full paragraph on page 4.

"...Sample periods were defined by the duration of the removal work. 
Samotes were taken throughout the removal period, including final cleanup 
preparatory to re-installation of the new flooring. The samptmg periods 
did not include non-removal periods; samples were shut -off during break 
pertcos. ‘

In no case did the re-installation involve further removal of either floor 
tile cr mastic. In most cases, the only additional step required was 
application of a light coat of new mastic atop the old, and psrnaos 
application of leveling compound on a few spots.



Floor Til* Removal 
Mr. wrenn

August 24, 1989 Pag* 2

In summary, I emphasize:

1) Ail r*movai processes reauirad for the soacific floors iximinto 
were sampled;

2} no additional removal worn (either til* or mastic) mss reauirad 
before re-installation of the flooring;

3) The preparation work prior to re-fiocrir.g did not include any 
activities likely to release asbestos fibers from any remaining 
asbestos-containing material (e.g., mastic).

I trust this information will be sufficient. Please cell if additional 
questions arise.

Oougias P. Fowler, Ph.O., CIH 
Industrial Hygiene Consultant
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