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Abstract 

When requests for clearance (air) sampling were made at the completion of an abatement project, 

it was apparent that no competent persons were conducing oversight throughout any portion of 

the abatement. Owners, supervisors and workers were going through the motions of making the 

abatement project appear in compliance with OSHA 1926.1101 regulations. This included 

showers not connected to a water source, HEPA-filtered vacuums not used, and a lack of 

personal protective equipment. These perceptions to an accepted ideology of no inherent risk in 

abating non-friable flooring seemed striking. A study as to levels of contamination, if any, of 

abatement contractor clothing prior to and after abatement, contractor and personal vehicles, 

inside and outside of containment, and equipment observed inside and outside of work areas was 

conducted. Contractors involved in the abatement of non-friable asbestos flooring material in 

Southwest Florida were selected as the primary component of the study, beginning in 2007 and 

continuing through 2013. Microvacuuming sampling was utilized to collect dust samples on 

various surfaces, including asbestos abatement workers’ skin, clothing and apparel, equipment, 

contractor and personal vehicles, and work areas following abatement completion. Interpretation 

of the dust sample analysis was based on publications by Millette and Hays (1994) and the 

Environmental Protection Agency (EPA, 2008). A total of 66 dust samples were collected during 

the study for analysis of asbestos structures. Overall, 45% of the dust samples revealed 

concentrations (reported in structures per square centimeter) at or above the analytical sensitivity 

of the method. There was a notable increased risk for take-home fiber potential for asbestos 

flooring removal projects without a consultant present during abatement activities (Relative Risk 

2.3, 95% Confidence Interval 0.7-8.4). The study results indicated a take-home exposure 

potential, as evidenced in previous studies that identified contaminant transport to vehicles and 

ultimately the workers’ homes. The presence of asbestos structures on workers and vehicles 

revealed that abatement practices are lacking without authoritative supervision of a consultant or 

regulatory enforcement. 

 

Keywords: abatement contractor, take-home exposure, consultant oversight, 

microvacuum, asbestos flooring, structure counts 
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1. Introduction 

The potential for workers to transport toxic material from occupational settings into the 

home has been well documented since the early 1900s (Tolman and Kendall, 1913). The risk of 

non-occupational exposure to asbestos has been understood since the 1930s (Egilman and Druar, 

2013), and NIOSH studies have identified asbestos present in samples collected from clothing 

and cars of automotive plant workers (Driscoll and Elliott, 1990; Goswami et al., 2013). Workers 

may not even have known they were working with asbestos (Anderson et al., 1979), let alone 

potentially taking asbestos contamination home. In a 1991 testimony, it was stated that “as many 

as 20,000 workers may be taking asbestos home every day” (Zirschky, 1996). The potential for 

non-occupational exposure is not unique to asbestos. Studies of other potential take-home 

contaminants, i.e. lead and pesticides, exhibited cross contamination in personal vehicles 

(Piacitelli et al., 1995) and subsequently the homes of those working with or around the 

contaminants (Curl et al., 2002; Piacitelli et al., 1997; Whelan et al., 1997). Equipment, clothing 

and automobiles are all vehicles for the transport of contaminated dust into the home. 

Secondary asbestos exposure (domestic, para/non-occupational, herein referred to as 

“take-home”) occurs when persons exposed to asbestos in the workplace carry asbestos fibers 

home on their contaminated work clothes, exposing or potentially exposing household members 

to fibers (Behrens, 2009). Beginning in the 1960s, take-home exposure to household contacts of 

asbestos-related workers became documented (Newhouse and Thompson, 1965; Wagner et al., 

1960), stemming from contaminated work apparel (Epler et al, 1980). There have been reported 

studies showing a summary estimate of 5.02 times the relative risk (Goswami et al., 2013), with 

some estimates as high as a tenfold risk, for take-home exposure for relatives of those working 

with asbestos (Magnani et al., 2000; Roggli and Longo, 1991; Vianna and Polan, 1978).  Studies 
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have shown signs of asbestos-related disease characteristics in 11 to 35 percent of family 

contacts of those working around asbestos (Anderson, 1976; Kilburn et al., 1985; Newhouse and 

Thompson, 1965). 

Initial studies focused on take-home asbestos exposure amongst household adults 

responsible for cleaning the workers’ clothes. More recent studies have revealed that the 

potential for exposure to take-home asbestos may also occur with children of those working 

around asbestos. This is hypothesized to be the result of dust adhering to not only to workers’ 

clothes, but also to hair and shoes (Joubert et al., 1991; Kane et al., 1990; Peretz et al., 2007).  

The risks associated for developing asbestos-related diseases may continue to remain due to the 

latency period, a somewhat widespread presence of asbestos-containing material (ACM), and the 

potential for disease even at low levels (Miller, 2005). Fiber concentrations of household 

contacts may be comparable to occupationally exposed workers (Browne, 1983; Hillerdal, 1999; 

Roggli and Longo, 1991; Schneider and Woitowitz, 1996), and may become resuspended when 

contaminated clothing is laundered or with normal traffic in a home setting (Hillerdal, 1999). 

1.1. Asbestos Abatement 

Abatement and removal have become the primary means for occupational exposure to 

asbestos (Harding and Wegerdt, 2006) and represent the highest risk of potential exposure 

(Asbestos Literature Review Panel, 1991). Airborne dispersal of asbestos fibers associated with 

disturbances of ACM has been well documented (Crossman, 1996; Williams, 2003). However, 

some studies have suggested that disease related to occupational exposure in the abatement 

industry is not likely (Lange, 2005), and there exists little likelihood of elevated exposure to 

asbestos for workers during abatement activities (Lange and Thomulka, 2001).   
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Reports of increasing mortality as the number of hours spent abating increased have been 

presented. However, the risk can be compounded by factors such as long hours leading to 

increases in negative behavior (Frost et al., 2008) such as smoking, for which the abatement 

industry has the highest percentage of smokers (Lange et al., 2006). Conversely, Lange et al. 

reported that “there is little hazard associated with ACM that are non-friable” and the asbestos 

industry is “over-regulated” (Lange et al., 2008).  These conclusions are strictly based on three 

factors: (1) air samples were collected and analyzed using phase contrast microscopy (PCM) 

analysis, (2) the belief that all abatement work will be conducted per Occupational Safety and 

Health Administration (OSHA) regulations and (3) the notion that floor tile comprised of 

chrysotile has little carcinogenic potential.  Crossman et al. (1996) displayed elevated airborne 

concentrations from removal operations askew from regulations, which is not atypical when 

abatement workers do not follow proper work protocol and regulations. In addition, Stewart-

Taylor and Cherries (1998) noted a reduced perception of risk with abatement workers who did 

not adhere to OSHA regulations during removal work. Excess cases of mesothelioma have been 

observed at low levels of asbestos exposure far below toxicological or occupational exposure 

limits (Iwatsubo et al., 1998). Documentation suggesting there exists an airborne asbestos fiber 

concentration below which there is no chance of developing an asbestos-related disease is 

speculative (Joshi and Gupta, 2004; Hillerdal, 1999).  

1.2. Asbestos Abatement Illusion 

At the 2010 Environmental Information Association National Conference, Tom 

Laubenthal, recognized expert in the field of asbestos, stated that, “Decontamination of 

personnel and equipment at the conclusion of non-friable asbestos abatement projects has 

become more of an ‘illusion’ than a reality.” Based on this author’s personal field experiences, 
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the illusion consists of showers that are not connected to a water source (Figure 1) and the 

presence of HEPA-filtered vacuums that are never used, as well as the lack of personal protective 

equipment and continuous air monitoring. Owners, supervisors and workers go through the 

motions of making the abatement project appear in compliance with OSHA 1926.1101 

regulations (OSHA, n.d.). 

        

Figure 1. Example of simple pop-up shower placed at the entrance to regulated area, giving the illusion to a 

proper containment per OSHA 1926.1101 regulations. The “shower” is not hooked up to water supply, and 

the decontamination area is lacking a clean room—at a minimum. 

When requests for clearance (air) sampling were made at the completion of an abatement 

project, it was apparent that no competent persons were conducing oversight throughout any 

portion of the abatement. During the removal of flooring tile, mastic, and other non-friable 

ACM, workers were typically wearing street clothes into the work area (Figure 2) and not 

showering, or vacuuming themselves or their clothing upon exiting the containment. When 
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questioned about their lack of personal protection, the common response from owners, 

supervisors and workers was to the fact that the material was non-friable or simply floor tile. 

Abatement contractors would also refer to the fact airborne clearance samples did not reveal 

elevated fiber concentrations. These perceptions to an accepted ideology of no inherent risk in 

abating non-friable flooring seemed striking. A study as to levels of contamination, if any, of 

abatement contractor clothing prior to and after abatement, contractor and personal vehicles, 

inside and outside of containment, and equipment observed inside and outside of work areas was 

conducted. 

   

Figure 2. This figure shows an abatement contractor supervisor in the regulated work area without the 

required personal protective equipment (PPE)—respirator and protective clothing. In addition, he had taken 

off the personal air sampling pump utilized for determining airborne exposure concentrations. His disregard 

of personal protection may have dissuaded the workers from using PPE as well. 
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1.3. Limitations of Airborne Samples 

Air sampling cannot pinpoint contamination and is not effective for assessing periodic 

events (Ness 1994).  Studies on surface sampling for the presence of asbestos have suggested 

that settled dust has a correlation to airborne concentrations (Beard and Rook, 1999; Leese et al., 

1997). Other studies have shown a lack of correlation between dust and airborne concentrations 

(Lee et al., 1995).  A recent study looked at the relationship of airborne concentrations, 

contaminated work clothing, and take-home exposure risks from laundering activities, and found 

airborne asbestos fiber concentrations less than 2% of the time-weighted average (TWA) 

(Sahmel et al., 2014).  However, Cohen and Positano (1986) showed elevated beryllium 

concentrations during shaking of contaminated clothing, for which the original working 

environment had airborne concentrations below the threshold limit. Thus, airborne levels may 

not be effective to determine whether clothing has the propensity to be contaminated 

(Butterworth and Donoghue, 1970; Zirschky, 1996). Many activities may cause resuspension of 

asbestos fibers (Healy, 1971; Millette and Hays, 1994) to potentially be inhaled. Resuspension is 

dependent on the activity and the surface material (Thatcher and Layton, 1995). Regulatory 

standards for surface contamination or resuspension do not exist (Zirschky, 1996). Whether the 

studies are or aren’t correct in any correlation to airborne exposure, the fact remains that 

clearance of abatement projects hinges on National Institute for Occupational Safety and Health 

(NIOSH) clearance criteria of air sampling utilizing PCM methods (NIOSH, 1994). PCM 

methodology may underestimate asbestos fibers that would be included in transmission electron 

microscopy (TEM) analysis, potentially miscalculating the exposure concentrations (Stayner et 

al., 2008; Dement et al., 2009).  
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As abatement contractors, supervisors and workers should be knowledgeable regarding 

asbestos and the associated dangers. Surface sampling studies have shown that equipment and 

chambered work areas are often not maintained and decontaminated properly, which may result 

in preventable overexposure (Beaulieu, 1991). 

2. Materials and Methods 

2.1. Study Design 

Contractors involved in the abatement of non-friable asbestos flooring material in 

Southwest Florida were selected as the primary component of the study, beginning in 2007. 

During clearance sampling events (airborne) at the completion of ACM removal projects, it was 

observed that abatement workers were not adhering to OSHA requirements for personal 

protection. Using techniques outlined in the American Society for Testing and Materials 

Standards Method D5755-09 (ASTM, 2009), and at the direction of Settled Dust Sampling and 

Analysis (Millette and Hays, 1994), three separate study events were conducted with quantitative 

dust samples collected from workers, their clothing, vehicles, equipment, offices ,and work area 

surfaces, for the presence of asbestos.  

2.2. Sample Population 

Subjects were selected during the primary study (Phase I) for which no third party 

supervisor (herein referred to as ‘consultant’) or competent person was present throughout the 

abatement. Samples were obtained from workers’ clothing, contractor and personal vehicles, as 

well as from inside and outside containment after flooring materials were abated. Twenty 

samples were collected during Phase I from multiple surfaces in the course of clearance air 

sampling events between the years of 2007 and 2011.  
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A secondary study (Phase II) involved samples being collected from surfaces involving a 

separate abatement contractor wherein third party oversight (consultant) would typically be 

present for the duration of the removal of non-friable flooring material. Twenty-eight samples 

were collected during Phase II from workers, vehicles, and work areas, as well as from the 

offices of the abatement contractor, over the course of 2012. 

Owners and contractors in 2013 reverted to conducting abatement of non-friable material 

without a consultant present to conduct periodic personal and area monitoring. Phase III of the 

study largely involved collecting dust samples from persons and surfaces during clearance events 

at the completion of flooring abatement. Eighteen dust samples were collected during Phase III 

from workers, vehicles, equipment, work areas, and also from consultants following an asbestos 

abatement project. 

2.3. Dust Sampling and Analysis 

Asbestos dust samples were collected from September 2007 through November 2013 

with a Gillian BDX Personal Air Sampling pump calibrated to 2.0 liters per min (L/min). 

Utilizing ASTM Method D5755-09, the microvacuum technique collected dust samples on 

various surfaces, including asbestos abatement workers’ skin, clothing and apparel, equipment, 

contractor and personal vehicles, and work areas following abatement completion. This 

microvacuum sampling and indirect analysis method was used for the general testing of non-

airborne dust samples for asbestos to assist in the evaluation of dust that may be found on 

surfaces. This provides an index of the surface loading of asbestos structures in the dust per unit 

area analyzed as derived from a quantitative TEM analysis (ASTM, 2009). 

Samples were collected by vacuuming 100 square centimeter (cm
2
) surface areas utilizing 

sampling cassettes with a 25 mm diameter mixed cellulose ester (MCE) filter with a 0.45 micron 
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(µm) pore size [TEM], with plastic tubing attached to the cassette inlet (Figure 3). Two 

orthogonal passes were made within the template area, for a minimum of two minutes, for each 

sample.  Each sample cassette was placed in individual bags and sealed, to minimize potential 

for cross-contamination during transport to the laboratory.   

  

Figure 3. The above figure displays how samples were collected via microvacuum technique from abatement 

workers’ skin and clothing at the end of the work day, following abatement of non-friable asbestos flooring.  

Samples were prepared and analyzed by an independent American Industrial Hygiene 

Association (AIHA)-accredited laboratory by procedures outlined in ASTM Method D5755-09 

(ASTM, 2009).  The samples were analyzed using the Asbestos Hazard Emergency Response 

Act (AHERA) counting rules and concentrations were reported in asbestos structures per square 

centimeter (s/cm
2
). The target analytical sensitivity (AS) according to the method is 1000 s/cm

2
, 

but can vary depending on the amount of overall loading in the sample cassette. Reported data 

for each sample analyzed included, but is not limited to, the number of structures and type(s) 
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present, the area analyzed, the area vacuumed, and the concentration. Quality control verification 

of sample analysis was performed following requirements of Method D5755-09 (ASTM, 2009). 

2.3.1. Analysis Interpretation 

Interpretation of the dust sample analysis was based on publications by Millette and Hays 

(1994) and the EPA (EPA, 2008). In reference to Millette and Hays, levels at or above 10,000 

s/cm
2
 are considered generally at or above background, and levels at or above 100,000 s/cm

2
 are 

considered high and in the range of a significant accidental release from an abatement site 

(settled asbestos fibers). Per the EPA Report (2008), the benchmark of significance for asbestos 

in accessible areas is 5,000 s/cm
2
, and 50,000 s/cm

2
 or greater for infrequently accessed areas.  

2.3.2. Limitations of the Method and Interpretation 

The microvacuum technique has been used in prior studies of settled, non-airborne 

asbestos fibers (Beaulieu, 1991) and as a measure of potential human exposure (Curl et al, 2002; 

Piacitelli, 1997). However, Method D5755-09 does not describe procedures or techniques 

required to evaluate the safety or habitability of buildings with asbestos-containing materials, or 

compliance with federal, state, or local regulations or statutes. At present, no relationship has 

been established between asbestos-containing dust as measured by this test method and potential 

human exposure to airborne asbestos (ASTM, 2009). The use of a benchmark for infrequently 

accessed areas is intended to minimize the potential for recontamination of accessible areas. The 

benchmarks for asbestos in settled dust are not risk-based because there is no scientific 

consensus on how to determine if these fibers will ever be inhaled (EPA, 2008). 

3. Results 

A total of 66 dust samples were collected during the study (Phases I, II, & III) for 

analysis of asbestos structures. Twenty-nine samples were collected from persons’ skin or 
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clothing (27 from abatement workers; 2 from consultants), either before or following asbestos 

abatement.  Twenty samples were collected from vehicles, including six samples from workers’ 

personal vehicles. The work areas, including those inside and outside of containment, accounted 

for 10 samples, while seven of the samples were taken from background or office (of the 

contractor) areas. As displayed in Table 1, 45% of the dust samples revealed concentrations 

(s/cm
2
) at or above the analytical sensitivity (AS) of the method (which varied with the amount 

of total dust in each sample cassette).  

The surfaces (personal, vehicle, work area, etc.) in which samples were collected during 

each phase of the study, are presented in Table 2. Phases I and III combined returned a 67% 

positive identification at or above the AS, including 58% of the samples collected from workers’ 

skin and clothing. Conversely, Phase II only returned concentrations at or above the AS for 18% 

of the samples, and only 1 sample from a workers’ person.  

Table 1. Number and percentage of dust samples associated to overall samples and those in relation to the 

analytical sensitivity (AS), for each of the specific surface of collection during all phases of the study. 

 

Table 2. Number and percentage of dust samples associated to overall samples and those in relation to the 

analytical sensitivity (AS), for each of the specific surface of collection and phase of the study. 
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As presented in Figure 4, 20 of the 30 samples identified with asbestos dust 

concentrations at or above the analytical sensitivity (> AS) were above the minimum level of 

“significance” or benchmark of 5,000 s/cm
2
 (c) (EPA, 2008). During Phases I and III, 16 (64%) 

of the samples collected revealed concentrations above the minimum level of significance (c). 

Phase II also returned a substantial percentage of samples above the benchmark collected during 

that phase of the study (4 of 5 samples—80%). Of the 30 samples identified with concentrations 

> AS, 13 (43%) were considered “high” displaying concentrations greater than 100,000 s/cm
2
 (b) 

(Millette and Hays, 1994). Of the samples collected overall in the study, 20% were considered 

“high” [30% of all asbestos dust samples collected during the study were above the benchmark 

level of 5,000 s/cm
2
].  

Figure 4. Graph representing number of samples for phases of the study in relation to published guidelines 

for asbestos structure counts. 
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Only five samples for Phase II had sample concentrations for asbestos > AS; however, 

60% (3 of 5 samples) of the samples were at “high” concentrations. Phases I and III displayed 

40% of the samples > AS (10) at a “high” concentration. Of the overall dust samples, 24% 

revealed structure counts above the benchmark during phases wherein a consultant was not 

present during the abatement procedures. 

Subjects from which samples were taken in this study were most commonly employed as 

asbestos flooring abatement contractors or workers (OSHA Class II worker), with a select few 

being Class III workers (consultants). There was a notable increased risk for take-home fiber 

potential for asbestos flooring removal projects without a consultant present during abatement 

activities (RR 2.3, 95% CI 0.7-8.4)
[1,2]

, and a dependent association exists between 

concentrations of asbestos dust and lack of a consultant
[3]

.  

                                                            
[1] 

  

where RR is relative risk, and a,b,c,d are products of the contingency table (see Appendix C).  

              
[2] 

  

where CI is the confidence interval, RR is relative risk, Z is the critical z-score, and a,b,c,d are 

products of the contingency table (see Appendix C) 

             [3] 

  

where P is the probability, and A and B are products of the contingency table (see Appendix C). 

Mean structure counts for the phases with and without a consultant (Phases I and III, and 

Phase II respectively), as well as the location of sample collection are presented in Table 3. 

Overall there was an almost threefold difference between mean structure counts during Phases I 

and III (condition C) compared to Phase II (condition C), with a statistically significant 
[4]
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association (p=0.003). Although there was a 93-fold difference between personal sample count 

from having a consultant to not, the difference was not statistically significant (p=0.11). Mean 

structure counts were also statistically significant for the work area overall, as well as the for the 

physical work area (p=0.005 and 0.03 respectively). There was no statistically significant 

difference between the equipment for the associated phases (p=0.06). 

                                                            
[4] 

  

where t is t-test equation, x  is the mean, µo is the null hypothesis (structure counts will be less 

than the AS without a consultant), s is the standard deviation, and n is the number of samples. 

Table 3. Mean structure count values for each condition of the study and associated level of significance. 

 

Correlations existed between conditions C and C wherein similar, and statistically 

significant, structure counts were identified from dust samples taken from surfaces of abated 

work areas (contained), including over 1.5 million and 827,000 s/cm
2
 respectively, as well as 

areas leading up to the containment area (762,000 and 132,000 s/cm
2
 respectively). Clearance 

(abatement completion verification) airborne samples were collected during the flooring removal 

events in accordance with NIOSH Method 7400. In all airborne clearance sampling events (using 
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phase contrast microscopy [PCM]), for which corresponding study (Phase I, II, and II) dust 

samples were collected, fiber counts were below the accepted level of 0.01 fibers per cubic 

centimeter (f/cc). 

Structure counts ranged between 977 and 348,000 s/cm
2
 for the personal samples for 

condition C, with the high being that from the neck of the outside abatement contractor 

supervisor prior to going home for the day (Phase I). Vehicle structure counts averaged  106,990 

s/cm
2
 for condition C, where the highest structure counts were from the personal vehicle of an 

abatement worker (391,000 s/cm
2
 during Phase III). Even equipment in and outside the 

containment revealed substantially high structure counts for condition C, including 781,000 

s/cm
2
 for a box fan situated outside the containment, and 940,000 s/cm

2
 for surfaces of the 

decontamination chamber clean room (Phase III). The most striking number, not based on counts 

but on the actual positive identification, was that of a dust sample collected from the shoulder of 

an abatement worker upon arrival for work (107,000 s/cm
2
) during Phase I of the study. There 

are two explanations for this: (1) that he wore contaminated clothing back to the job site, or (2) 

that the clothing became contaminated by driving to work in a vehicle contaminated with 

asbestos dust. 

4. Discussion 

These results indicate significant concentrations of asbestos fibers on persons, in 

vehicles, and abatement equipment during removal of non-friable asbestos flooring without a 

consultant present for oversight of abatement, as compared asbestos removal projects with a 

consultant present during the duration of abatement. The study results show a potential for take-

home exposure correlated to abatement worker activity and personal hygiene. This is evidenced 
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in previous studies that identified contaminant transport to vehicles and ultimately the workers’ 

homes.  

Regardless of any correlation between the identification of asbestos structures on persons 

or vehicles and the probability of a take-home exposure for family members, the data indicates 

that practices on many asbestos flooring removal projects are not being done responsibly or in 

compliance with OSHA regulations. Contractors, building owners and even consultants are 

always responsible for conducting removal work of asbestos correctly. The data showing sample 

results less than the analytical sensitivity (no asbestos detected) are not to suggest that practices 

on non-friable asbestos flooring removal projects are complying with the regulations or being 

responsibly abated.  

An increased risk was established in the study in those abatement projects lacking 

oversight by a third party consultant. Contractor supervisors are in a position to control and 

prevent workers from going home with asbestos contamination and shall not dissuade workers 

from following OSHA (and EPA) regulations. As their title indicates, they have (or should have) 

sufficient skills and training to recognize the dangers involved in asbestos and retain control over 

means and methods for project completion. However, some fail to adhere to the regulations and 

do not take steps to protect workers (improper methods, lack of showers and decontamination 

chambers).  

This is not to suggest that abatement workers are naïve to the dangers of asbestos. 

Workers have the knowledge of the products they are working with or around, and should not 

base work practices on the presence of consultant oversight. Asbestos dust was noted being taken 

home by workers most likely due to reasons of convenience. Even when showers, 

decontamination equipment, and applicable personal protective equipment is readily available, 
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they are not using them either at all, or not properly, and continue to work in these conditions 

anyway.  

The highest mean structure counts, and most statistically significant samples, were most 

evident on surfaces of the abatement work areas (in and out of containment), for abatement 

activities wherein the areas passed airborne clearance sampling. Dust samples in this study were 

analyzed using TEM, as opposed to typical airborne samples that are analyzed by PCM 

methodology by the laboratories or consultants. The effectiveness of oversight and employed 

control methods may not be dependent on following regulatory procedures, but may hinge on the 

analysis of samples collected (airborne or surface) as PCM analysis may not be sufficient for 

determining contamination levels. Comparisons of air data alone can show fiber concentrations 

in TEM analysis at 30 times (and greater) that of PCM methodology (Longo et al., 2002). 

4.1. Study Limitations 

This study is not meant to be a representation of all abatement contractors. Contractor 

supervisors and workers in this study may have not been in compliance with regulatory 

standards. The samples were collected from three separate abatement contracting companies in a 

limited geographical area (Southwest Florida). The data supplied herein is not statistically viable 

to determine inherent risks across all ACM and flooring abatement projects. Residential fiber and 

take-home exposure measurements fall outside of the study. Sampling occurred from during 

three phases with and without a third-party consultant oversight during the abatement of non-

friable flooring. Additional sampling and statistical analysis of non-friable asbestos abatement 

projects may be necessary to determine a significant association with consultant oversight and 

increased risks of exposure. Further sampling utilizing added collection techniques would aid in 

gaining a better understanding on the potential for taking home asbestos fibers.  
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It must also be of note that recovery of dust is dependent on the surfaces and the 

sampling methods used to determine potential for exposure. The microvacuum technique was 

utilized in this study for the original intent of approximating fiber concentrations from surfaces 

of worker clothing where wipe sampling may deem applicable. Vacuum techniques can be used 

as an alternative to wipe methods for recovering dust from porous surfaces, where wipe sampling 

has shown greater results from samples of smooth, hard surfaces (Creek, Whitney, & Ashley, 

2006). The highest mean counts were recorded in the abated hard surfaces, which have more 

likelihood for recovery (Ashley et al., 2007), and can have a 22% higher likelihood of recovery 

of dust utilizing a vacuum technique (Thatcher and Layton, 1995).   

5. Conclusion 

The study herein has demonstrated that a sample population of abatement workers 

involved in the removal of ACM flooring contaminated workers, vehicles, and equipment, and 

left residual asbestos dust in abated areas otherwise deemed “clear” according to NIOSH 

counting rules. The mere presence of asbestos structures on workers and vehicles reveals that the 

observed abatement practices may put workers and non-workers at risk for adverse health 

effects. There was a stark contrast in sample concentrations between phases with and without a 

third-party consultant present during abatement. Samples collected without a consultant 

exhibited a much higher percentage fiber concentrations in samples collected from workers, 

vehicles and equipment. Regulatory abatement procedures are designed to minimize the potential 

for take-home asbestos dust, and proper decontamination/use of personal protective equipment 

pays substantial dividends. 
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Appendix A: Examples of Lab Data 

 

 

Summary of laboratory data displaying analytical sensitivity (structures per square centimeter, s/cm
2
), 

number of asbestos structures and type, and the asbestos concentration (s/cm
2
).  
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Appendix B: Related Figures 

 

Microvacuum sampling equipment including personal air sampling pump, tubing, TEM cassette (modified ), 

and 100 square centimeter template area. 

(a)

 
(b) 

 

Illustrations of typical staged decontamination chambers: (a) Regular Personnel/Waste Decontamination 

Chamber; (b) Parallel Personnel/Waste Decontamination Chamber 
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Appendix C: Contingency Table 

 

 


