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Methods for the Analysis of Carpet
Samples for Asbestos

James R, Miliene, rn.o“ PJ. Clark ®
Kim A. Breckent, PA.D. and R K.
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! Assessing asbestos fiber contamination in a carpet is complicaied by the
nature of the carpeting—because of the pile's rough surfece and thickness,
samples cannot be collected directly from carpet for analysis by TEM. Two
indirect methods are cutrently used by laboratories when preparing samples
for measuring the amount of asbestos present in carpet material. One is an
wmwmmMamdumh
cut out and sent to the laboratory. The other is a micro-vacuuming tech-

nique which has been used generally in e assessment of asbestos in setiled
dost in buildings. It is not destructive 10 the carpel.  Bath methods utilize
TEM to identify, measure and count the asbestos fibers found. Each can
provide important but diffecent information when an assessment of the level
of contamination of carpeting is being made. The ultrasonic shaking (bulk-
carpet sonication) technique gives an index of the asbestos ¢ontainment

throughout the entive carpet piece and the micro-vacuuming technique gives
an index of the readily relessable asbestos fiber from the carpet surface,

——

A major concern In boildings that contain asbestos-comtaining material
(mumwmmmmmmymsammm
ﬁmmmmmmmacmwmmm«ma

L1

NYC-WTC_000144618



NYC 9/11 Public Portal Document

- ——-—

t— ¥ 5]
- o —— S—— .y -

" %42 SEVTLEDASBESTOS DUST SAMPUNG AND ANALYSIS

The Asbestos Hazard Emergency Response Act (AHERA) requires that all
carpet in arcas of school buildings in which ACM is present be cleaned with
cither a high-efficiency particulate air (HEPA) filtered vatuum cleaner or a
hot water exiraction cleaner (stcam cleaner). The potemtial for airbome
asbestos fiber reentralrunent during carpet cleaning activities was shown in
studies in which alsbome asbestos concentrations were found to be between
mmrgwummwmmmummwm
activities 2=

There are currenily two methods used by the authors' laboratories for
collecting and indirectly preparing samples to evaluate the amount of asbes-
tos in or on a carpet.  Direct collection and direct preparation procedures
such as tape Hift sampling have been investigated and cannot be used effec-
tively with carpeting.  There are currently no standand BPA methods for
assessing asbestos in carpeting.  One of the methods which is used is an
ultrasonic extraction procedure in which a square plece cut from a carpet is
mildly sonicated in water with the surfactant to releasc asbestos fibers both
on the surface and embedded in the carpet. This method is similar to one
that has been published about how t0 measure asbestos fibers in clothing and
fabric materials.? The other method is a vacuuming procedure which uscs
amodified ais sampling casseite to vacuum a sample of dust primarily from
the surface of the carpet. The microvacuuming technique is non-destructive
o the carpet. mmmmmmwﬁam
over the years for the analysis of asbestos in drinking watee.™

THE ULTRASONIC PREPARATION PROCEDURE

Samples of carpet are collected by cutting a piece (usually 10 certimeters
bylncmﬁms)fmnuwpawm\am%wmmtyhmm
placing It in a wide-mouth polyethylens jar or Ziploc™ bag. In the labora-
tory, five (5) centimeter by five ($) centimeter squares of carpet are cut and

carpet-side down in a 1,000 milliliter beaker containing 100 milli-
liters of 0.1% solution of the surfactant aerosol OT or a 0.002% solution of
the surfactant methyl celiulose in pasticle-feee water. The beaker is placed
in an ultrasonic bath for 30 mirmtes. The carpet piece is removed and rinsed
into the beaker with 100 milliliters of particlc-free water. The entire suspen-
sion (200 milliliters) is then shaken vigorously by hand to disperse the
panticles and then allowed to sit for two minutes to allow the denser panicles
to sink and the light particles to float to the top. At (his time, three mea-
surcd aliquots of diffcrent volumes (usually one (1), ten (10) and fifty (30)
millititers) are extracted with disposable graduated pipeties 1/4 o 1/2 inch
below the waler surface in the beaker. The aliquot is mixed with particie-

-

free wy
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APPENDX4 143

free water to make SO milliliters and filtered through a 0.22 pm pore size
mixed cellulose ester filter or 2 0.2 ym polycarbonate filter backed by an
0.43 um pore size cellutose ester filter. If by visual observation, the inital
beaker contains large non-asbestos fibers (carpet material), the entire suspen-
sion is passed through a coarse stainless steel mesh screen. The flters are
mwwwmmwmmmmm
tion procedure ( ester filler)’ or the Yamate, et al., procedure
(polycarbonate filter).” At least two TEM grids from different areas of the
lkter are prepared for each sample. After the three filtrations are completed,
the remaining suspenston s transferred to 8 graduated cylinder and the
volume recorded. This volume is added to the volumes of the measured
aliquots (o0 obiain the total volume of the sample. This acoounts for the
varisble amount of water absorbed in the carpet during processing. A
sample blank is prepared in an identical way 2s the sample, although no
carpet segment Is actually used in the ultrasonic procedure.

THE MICROVAC TECHNIQUE

Sampiles which are collected by microvacmuming are commonly referred
10 as microvac samples or microvac dust samples. They are collected by
vacuuming a 100 cm? area (or other known area) of carpet with a membrans
fiher air-sampling cassetie and vacuum pump. The sampling assembly
consists of a 25-mm diameter mixed cellulose ester filter containgd in a
three-piece standard AHERA® air cassetie with a one (1) inch picce of
tubing attached to the face cap as a nozzie.’® The end of the nozzle is cut
a1 43 degrees. The cassetie is connected 10 a personal sampling pump with
fiexible tubing, The pump and cassette assembly are calibrated to 2 Limin,
The 100-cm? area is vacoumed by moving the filter cassetic nozzle 3cross
the carpet (o agitate the carpet pile. The carpet is vacvumed for approxi-
mately 30 seconds in ane direction, then another 30 seconds in a direction
90 degrees to the first. After one minute of vacuuming, the pump is tumed
off and the flter casseite nozzle is plugged and the cassetie is labeled.

In the laboratory, the unopened microvacuuming casseltes are wet-wiped
and then prepared (or analysis under clean room conditions. The casseltes
and filters are rinsed out with particle-free water and refiltered through a
sccond filter which is used In the analysis, The original filter is washed
during the sample preparation procedure but otherwise is not used in the

Specifically, the plug from the nozzie of the cassette is removed and the
cassette is filled with approximately 10 mi of prefiltered water. The plug is
replaced and the cassette is shaken vigorously by hand for two 10 three

NYC-WTC_000144620
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seconds. The entire cap of the cassctte is removed and the suspension
pouted inio a pre-cleaned 200 mi glass medical specimen bottle. All visible
traces of the sample are rinsed into the specimen bottle with a plastic squint
bottle of filiered water. This procedure is repeated two additional times for
a ol of three washings. Next, the nozzie is rinsed (wo or three times into
the specimen boitle. Typically, the total amount of water used in the rinse
is approximately 70 to 75 mL. The water Jevel in the specimen bottle is then
carefully adjusted to 100 m! with prefiltered water. The pH of the water is
adjusted to 34 using a 1.0% HCI solution, Themplemahmlscappad
and ultrasonicated for three minutes to make a uniform

:wmamawmmammkmwm
a graduated pipette insenied halfway into the sample solution. The aliquot
is mixed with panticle-free water in the filter funnel and filtiered through a
0.22 ym pore size mixed cellulose ester filter backed by an 3.0 pm pore size
cellulose ester filter. The filter is dried and prepared according to the
AHERA air sample preparation procedure. A sample biank Is prepared in

an identical way as the sample, although no carpet segment is actually
vacunmed,

ASBESTOS COUNTING

tn the transmission electron microscope, the number of each type of
asbestos structures, chrysolile or amphibole, is determined by examining a
known arca on the grid in terms of a number of grid openings. The asbestos
fibers are identificd on the basis of momphology, selected arca electron
diffraction (SAED) and/or energy dispessive X-ray spectromelry (EDS).

The samples are counied following the EPA (Yamate) Provisional
Method or the AHERA counting rules. The choice of counting methods
depends on the particular interest of the analyst. ‘The Yamate counting rules
provide more information about the sizes of structures found by the analyst
than do the AHERA counting rules. The amount of asbestos in a given
sample is expressed as structures per square {001, structures per squarn
centimeter or structures per square metet. The value is calculated using the
following cquation:

EFA x 100 x NOSTR
= Structures/area of carpet
GO x GOA x SPL x V of the

i o e e et et 5 e s e s s
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#nslon NOSTR = Number of asbestos structures counted in the analysis
dgible
squirt EFA = Effective filter arca of the final sampling filter in square willl-
wes for meters
'3 into
s rinse GO = Number of grid openings snalyzed
sthen
ater is GOA = Avcrage arca of one TEM grid opening in square millimeters
apped
After SPL = Amount of carpet arca sampled (in square feet or square centi-
d with meters)
diquot
wgh a V = Volume of ssmple filter
te size
o the .
wed in . DATA ON PRECISION AND PERCENT RECOVERY
Soally

mmmmwwdwdmmmm
ultrasonic shaking (sonication) technique and the

nique were performed as pant of the 1988 EPA study. Skmptesm

collected using each method from carpet anificially contaminated with

ogtwmuxlo’)mmmwmmwmo

or 1.08 x 107 stem? The anificial contamination was accomplished by

pe of

ning a spraying a known area of a carpet with a water solution of known asbestos
bestos | concentration. Because there was no independent way 0 measure the
ectron ' concentration of asbestos on the carpet, no accuracy determination could be
28). ' made. However, the relative efficicncy of recover of one method to the
istonal other could be assessed. The mean ssbestos recovery themkm—
thods vacuuming technique was 2.3 x 107 s/i* (2.5 x 10° skm?). was
§ rales amxhnmelyi!%ofﬂwmmysmgnm

wnalyst extraction technique which was 7.9 x 10° (8.3x 1) m
given calculated coefficient of variation (CV) for the microvacuum technique was
square 166%. The CV for the bulk-carpet sonication procedure wag 43%. It should
ng the bemdﬂmdnvﬂmsgiminmtam!fmﬂmpersqmtm

are the comect values.!! There was an Englishimetric conversion ervor in
the ardcle which provided incorrect values for structures per square meler
throughout the paper.

A similar set of tests using “real world™ carpeting that had been contami-
nated over a 15-year period of nommal use has been performed by the
authors® laboratories. The carpet samples were collected from a cafeterta in
the Social Security Administration in Balilmore, Maryland. The cafeteria
had an acoustical plaster celling containing 1 to % chrysotlle. All fumish-

NYC-WTC_000144622
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| ings had been removed from the cafeteria and the arca had been vacuumed Table 1.
! with n conventional dry vacuum cleaner twice before the samples were

collected. Previous use and traffic paltems were not taken into acocount in
collecting the samplcs. The samples were collected in 8 random manner and
some samples may have been from areas where an appliance such as a soft
drink machine may have stood previously. The data which include some
' intertaboratory comparisons arc presented in Table 1.  Although, there

appears to be one outlier in the data set, the relative standard deviation was
! calculated using all eight data poiats for each method. The S, for the
by microvacuum technique was 77% and for the bulk-carpet sonication proce-
' dure was 1% for Lab A and 47% for Lab B. The mean recovery of the
microvacunming technique compared to the bulk-caspet sonication procedure

was 1%.

"
s w0 .

The answer to the question about which method is best for assessing the
B asbestos lcvel in carpeting depends on the specific question being asked. In
the 1988 EPA carpet study the authors concluded that sonication of bulk-
;B carpet samples provided a more precise and accurate estimate of asbestos !

i K concentrations in carpet than the microvacuuming sampling techniqus.

‘ ‘ Their conclusion was hased in part on data which showed that the micro-

I B ngwmmmmmymmrm likely th

S ! the caspet than the ultrasonic extraction technique. various «

' ! mmnmuummuumemmmmmﬂmmm isg

. other may be imponang for some studies investigating the cleaning of the air fevel

total carpet. However, there is reason 1o believe that carpets can att as a . givenaa

. N trap for asbesios fiders and that activities shont of carpet removal may not ! . produce

4 distwrb asbestos fibers which have worked theic way decp into the carpet ! describe
For those fibers which can be readily reentrained into the air from the producet

carpet surface during cleaning activities, the microvacuuming procedure may
be more appropriate. This is reasonable considering that the microvacuum- !

——————.f
e R ————

s ing procedure coliceis fibers from the top tayer of the carpet and the bulk- REFER
i carpet sonication procedure shakes oml more fibers which may be embedded

deep In the carpet pile. The data show that the sonication of bulk-carpet L
1 samples is a more precise procedure than the microvacuuming procedure.
7. However, the microvacuuming procedure has an advantage of being non- 2 3

destruclive. While some building owners may be willing to have a plece of
carpeting cut from their bullding if the carpet is 10 be removed, it is less

o - S —— - . S
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