ASBESTOS IN SETTLED DUST: A BRIEF REVIEW

Background: Federal, State, and local asbestos regulations have established criteria for worker
exposures, building occupancy, clearance levels, bulk sampling and analysis, and even safe
drinking standards for water. These rulings are the keystone upon which laboratory results are
interpreted and engineering and/or remediation controls applied. [1] In addition, similar
standards for laboratory quality assurance and accreditation programs have continued to refine
analytical sensitivities through proficiency testing programs.

Asbestos hazard control issues and asbestos laboratory development have matured over the last
several years. Issues that used to cause controversy are now routine. The limitations of fiber
counting by Phase Contrast Microscopy (PCM) have been answered by the continued utilization
of Transmission Electron Microscopy (TEM) for the quantitation and qualification of suspect
fibers in air thus eliminating non-asbestos fibers for critical exposure data. [2] Point Counting
regimens are now routinely applied for more precise quantitative results by PLM [3]. Limitations
inherent to the examination of floor tiles, roofing samples, and other Non-friable Organically
Bound (NOB) materials by Polarized Light Microscopy (PLM), have been overcome with
gravimetric reduction techniques as refined by ELAP 198.4 through TEM [4].

Consistent advances also include the development and use of a new improved EPA 600 Method
for the analysis of asbestos in bulk building materials [5,6]. This 1993 method far exceeds the
Interim Method published in 1982. NESHAP, OSHA, and other regulating bodies have posted
rulings or interpretations regarding sheetrock and joint compound analyses. Methods (EPA 100.1
and 100.2) have been published that refine field and analytical approaches to asbestos in drinking
water and wastewater. [7,8]

Another area that has experienced great improvement in both field and laboratory application
concerns asbestos in settled dust. Most matrices involving asbestos leave little room for
interpretation. For instance, clearly defined field sampling protocols and laboratory test methods
exist for airborne asbestos, for asbestos in bulk building materials, for asbestos in water, etc.
Asbestos in settled dust has, for too long, existed in a gray area, between the regulations and
analytical details surrounding building materials, and those involving the potential for airborne
exposure. This gray area has caused much debate among asbestos engineering and consulting
professionals [1]. The laboratory professionals have known the limitations of analytical requests
but have had little established methods for guidance. Indeed, the last source for direction on such
gray areas is the government. “Governmental compliance monitoring methods for asbestos have
proved to be more difficult to amend” because of any perceived increased cost and burden to the
public. [9] The analytical community, through organizations like the American Society for
Testing and Materials (ASTM), constantly develop, review, and amend field and laboratory
methods. These published methods are, many times, what the environmental professional
acknowledges as “state of the art”. It is the ASTM Method D-5575 for Asbestos in Settled Dust
that is the basis of this discussion.

Why is asbestos in dust a problem? The 1994 OSHA asbestos regulations housekeeping
section discusses that “dust and debris in an area containing thermal system insulation or
surfacing ACM/PACM or visibly deteriorated ACM, shall not be dusted or swept dry, or
vacuumed without using a HEPA filter.” OSHA recognized the potential for custodial and
maintenance worker exposure under these conditions. [10] In addition, the National Institute of




Building Sciences (NIBS) addressed this issue in their Second Edition of the Guidance Manual
Asbestos Operations and Maintenance Work Practices. The concerns with settled dust are that
routine housekeeping or maintenance work may result in unnecessary worker exposures or further
contamination of a building environment.

Studies have shown that normal activity in buildings with ACM lead to the release of the fibrous
mineral from its building material matrix. [11] Ambient or existing conditions settled dust
sampling in some buildings is needed to develop cost effective operations and maintenance
programs and provide guidance to the building owner. During asbestos removal work, visible
dust adjacent to containment areas may be suspected of contamination and require sampling.
Building owners who have experienced an episodic release of asbestos (steam main burst, water
damage, etc) are often left with the scenario of cleaning up all dust by “assuming” it is asbestos
contaminated.

From an assessment perspective, debris (containing visibly recognizable pieces of building
materials) can be sampled and analyzed by established means (PLM with either asbestos reported
as a function of area percent, by volume percent, or by weight percent) and controls incorporated
as management plans dictate. The sampling and analysis of dust presents several challenges
discussed below. The overall concern continues to be the potential for any asbestos to be
reentrained into the air at levels exceeding exposure thresholds.

Settled Dust Sampling and Analysis. The sampling and analysis of asbestos in settled dust
presents several challenges. There are several options available to sample for asbestos in dust.
These range from adhesive tape, wipe techniques, micro-vacuum protocols, Post-It note type
sampling, removing whole swatches of material exposed surfaces, etc. Several studies have
noted clear advantages and obvious disadvantages of these means of field sampling. [12, 13, 14,
15] The efficacy of certain techniques are evident in their ability to recover known amounts of
asbestos from the matrix and in their ability to perform accurate and reproducible analyses.

In many cases PLM has been requested as the analytical tool to examine dust samples. Though
this instrument, and its associated stereoscopic procedures, is the method of choice for bulk
building materials, its inherent optical limitations can not resolve asbestos fibers typically found
in settled dust. Furthermore, wipes and other adhesive tape methods many times introduce a
factor of substrate matrix interference.

After years of peer review, ASTM published a thorough and detailed field sampling and
analytical method for asbestos in settled dust. [16] It is this method that is established as a tool
that can be used by the environmental and laboratory professional to quantitatively assess
asbestos in this matrix. Corollaries exist that relate the results of these tests to potential for
airborne asbestos reentrainment. [17, 18] In fact, empirical models have been developed that
factor the type of asbestos building material present and the degree of severity of activity that
might disturb the ACM, as its relates to potential reentrainment, and hence for any engineering or
remediation controls employed . [19]

This method is taught by ASTM in its Asbestos Control Course. A key component of this course
is the statement that there are no official EPA policies, no official methods, and no accredited
laboratories for asbestos in settled dust. There is however, a Memorandum of Understanding
from the EPA regarding this subject. This letter, does not necessarily sanction the ASTM
Method, but it does indicate that anyone practicing due diligence will follow this established
regimen.



The field sampling protocol for asbestos in settled dust is quite simple. The method requires a
low volume pump, tubing, 25 or 37 mm air sampling cassettes, and area templates. Following the
protocol listed in the method is important. It has been shown that either using the cassette to
sample open faced or not submitting the sampling end of the tubing reduces the collection
efficiency dramatically. [20]

The ASTM Course also notes that laboratories offering this method should be NVLAP
accredited, members of ASTM and the Environmental Information Association (EIA), attend
their meetings and conferences, and demonstrate competence in using the analytical method.
That is demonstrating competence in a) understanding the limitations of tight turnaround times, b)
running QC samples with each batch of micro-vac samples submitted, ¢) adhering to the
subtleties of preparation (i.e. calibration of ultrasonicator), d) supplying clients with information
in order that they might both apply the method and interpret the analytical results correctly.

IATL and Settled Dust Issues. IATL has been NVLAP certified since 1990. Our state of the art
facilities and staff are geared to serve the client with years of experience in this complicated arena
of analysis. Our laboratory is a member of ASTM. Our Laboratory Director is a member of EIA
and the ASTM Committee D-22.07 for Sampling and Analysis of Asbestos. Representatives of
our laboratory have attended ASTM and EIA Conferences in Boulder Colorado and Johnson
Vermont. We have attended continuing education seminars held at ASTM headquarters in
Philadelphia. The Laboratory Director has made various presentations to environmental groups
concerning this subject.

IATL has been involved in settled dust analytical issues since 1992. Our laboratory has
processed thousands of these samples including high profile projects involving building fire and
explosion case studies to routine investigations in schools and other buildings.

IATL can provide inquiring environmental professionals with information and materials that will
aid in understanding this powerful assessment tool.

For further information please contact:

ASTM at astm.org,

IATL at iatl.com,

Frank Ehrenfeld at frankehrenfeld@jiatl.com,
International Asbestos Testing Laboratory
16000 Horizon Way, Unit 100

Mt. Laurel, NJ 08054

(856) 231-9449
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