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Removal of asbestos-containing materials (ACM) in the United States and
other countries throughout the world is a common industrial practice
(Dobrovolsky, 1998; Maltoni, 1999). These activities result in billions of
dollars in expenditure per year by public and private sectors (Hoskins,
2001). The basis of such activity is suggested hazards from asbestos
(Jaffery et al 1988; Maltoni, 1999). Regulatory requirements establish
much of the work activities, methods and practices for asbestos
abatement (Allegheny County Health Department - ACHD, 1996, US
Occupational Safety and Health Administration - OSHA, 1999; Lange and
Thomulka, 2000). However, recent publications (Lange, 2001) have
suggested that these regulatory requirements may actually be anecdotal
and lack sufficient scientific testing in determination of effectiveness.

This study coliected exposure data during asbestos abatement of
asbestos-containing pipe and boiler insulation at an industrial facility.
ACM were abated inside a containment structure with and without
glovebags. Glovebags were designed for removal of small quantities of
insulation, primarily pipe insulation, generally about three feet at a time
(OSHA, 1999). Regulatory requirements do not generally allow the bag to
be moved along the pipe (ACHD, 1996).

Exposure to workers removing pipe/boiler insulation with and without
glovebags was evaluated. Such data provide information on exposure
during abatement of similar materials with two different work practices.

MATERIALS AND METHODS

Personal air samples were collected in 2002 from the breathing zone of
workers as previously described (Lange and Thomulka, 2000). These
samples were analyzed using Phase Contrast Microscopy (OSHA, 1999).
Samples were task-length average (TLA). Sample collection rate was 2
Ipm (nominal). The location of this project was in a heavy industrial facility
in the eastern section of the United States. Insulation on pipes and boilers
was identified as ACM using Polarized Light Microscopy (PCM). ACM is
defined as a material containing greater than one percent asbestos.
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Abatement practices followed requirements established by the OSHA
(OSHA, 1999). Pipe and boiler insulation was abated with and without
glovebags. Glovebags were used only once and not moved over the work
surface (pipe). Workers were not informed that these data would be used
as part of a study.

Exposure results were reported as summary statistics (Lange, 2001).
Statistical evaluation was performed using the Wilicoxon Rank Sum test
(Lange and Thomulka, 2000). Confidence intervals (Cl), at 95%, were
determined using a method for non-normal populations (Lange and
Thomulka, 2000). Statistical significance was defined at 5%. Any samples
below the reportable detection limited were included in caiculations at one-
haif the reported value (Oehlert et al. 1995). Probability of at least 5% of
workers exceeding the OSHA Permissibie Exposure Limit (PEL) (0.1 f/cc-
time weighted average - TWA) was determined using a graphic method as
previously described (Leidel et al. 1977). Potential of exceeding the PEL
was calculated using TLA's for each sample.

RESULTS AND DISCUSSION

Summary statistics for samples with and without employment of glovebags
are shown (table). Exposure levels were descriptive and statistically
higher when glovebags were not employed. No single sample (TLA)
exceeded the OSHA PEL for airborne asbestos. The upper and lower Cls
for exposure levels with and without glovebagging were 0.005 to 0.007
flcc and 0.018 to 0.028 f/cc, respectively. Thus, the highest exposure
value predicted from Cls, with and without glovebagging, does not exceed
the OSHA PEL. The highest values reported for all samples was 0.08 f/cc
(without glovebag). Probability that 5% or greater of employees will have
exposures (TLA) that exceed the OSHA PEL for with and without
glovebag use is around 38% and 5%, respectively. If values were
adjusted for a TWA the probability of overexposure for both practices
become less than 5%. The driving factor for the 38% value for without
glovebag using TLA exposures is sample variability (geometric standard
deviation - GSD).

GSDs for both with and without glovebag use suggest that exposure
samples are non-normally distributed. Previous studies (Lange and
Thomulka, 2000) of airborne asbestos have shown a lognormal
distribution (non-normal). The exposure difference between glovebag use
and non-use is suggested to be significant but not functionally effective
when considered for amount of exposure to workers. This statistical
difference is suggested to be a type Il error (false positive). Occurrence of
a false positive event is suggested when there is a statistical difference
between exposure measurements for different control practices
(engineering controls), but the concentration difference is not likely to be
sufficient to cause a biological effect. Since both summary exposures and
upper exposure estimates, based on the highest exposure reported and
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Table Personal sample summary statistics for boiler/pipe insulation
abatement in containment with and without employment of glovebags.

Type of Number of Arithmetic Geometric Standard  Geometric

Sample Samples Mean Mean Deviation Standard
Deviation

Without 53 0.023 0.006 0.018 1.9

With 13 0.006 0.016 0.003 2.9

With and without glovebag samples were statistically different at less than
1% (p < 0.01), concentration in f/cc, values are TLA

calculated Cl, are well below the OSHA PEL, exposure concentrations are
functionally the same. Thus, outcome of effect on workers will likely be
the same regardless of the work practice employed. This is termed here
for occupational studies “functional effect” of exposure based on
comparison of work practices.

Lack of functional differences for work practices as measured by exposure
outcome has been previously suggested (Lange, 2001). Regulatory or
contractual requirements for employing work practices that do not have a
functional effect in benefit have been considered legislating of science.

When PCM is used in measuring airborne exposure levels, it has been
suggested that this method greatly overestimates the actual level of
exposure (Mlynarek et al. 1996). It has been suggested that asbestos
responsible for occupational disease requires fiber lengths of greater than
S5um (ligren, 2001). Thus, asbestos fiber concentrations measured by
PCM, even with an overestimation of exposure, support a lack of fiber
levels sufficient to likely cause disease from these activities.

Comparison of this study with previous investigations (Lange and
Thomulka, 2000) of asbestos exposure supports the concept that worker
exposure is low. These exposure levels would not warrant employment of
respirator protection (Lange and Thomulka, 2000). OSHA has established
different categories of worker projection (I through V) and based these on
potential or anticipated exposure in association with categorization of ACM
(OSHA, 1999). Based on the low levels of exposure reported here and in
other studies (Lange, 2002) it suggested that these categorical levels be
modified with one that includes not only the type of ACM but also its
historically information on actual exposure for the work practice employed
(Lange and Thomulka, 2000). Such an exposure categorization would be
based on the historical concentrations of asbestos and associated work
practice than the name or categorization of ACM. Employment of
respirators should be based on historical exposure and work practice and
not on categorization of ACM (Lange and Thomulka, 2000).

These data suggest that whether glovebags are or are not employed the
likelihood of exposure to workers exceeding the OSHA PEL is low.
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Results suggest that employment of glovebags in removal of ACM inside
containment structures are not warranted based on exposure events.
Use of glovebags would appear to increase costs with little if any benefit to
occupational protection. The overall goal of occupational monitoring is to
evaluate the effectiveness and efficiency of control methods in relation to
exposure (health impacts) (Lange and Thomulka, 2001; Gee, 2001).

Recent studies (Lange, 2001) have shown that many regulatory
requirements imposed for the asbestos and other industries are not based
on scientific data. Employment of practices based on regulations and not
scientific evaluation of effectiveness is a legislating of science. Such
regulations increase cost and magnify inefficiency. This study, along with
others (Lange, 2001), demonstrates the importance of proper evaluation
of work practices before establishing regulatory standards. These reported
ineffectiveness in practices and techniques require additional evaluation.
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