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Friable Test and Risk Assessment for Asbestos in Soils
using the Releasable Asbestos Sampler (RAS)

In Ja Kim - Jeong-Wook Kim * Hyun Sik Ryu * Myung Chae Jung*
Department of Energy and Mineral Resources Engineering, Sejong University

ABSTRACT

The objective of this study is to examine a releasable asbestos sampler developed for measuring friable asbestos from soil
to air controlled by wind velocity and water contents. Asbestos contaminated soil with 3.75% at the Sinsuk-asbestos mine
was sampled, air-dried and sieved to 100 mesh, then homogenized during 24 hours' agitation. Various wind velocities,
1 m/s, 2m/s, 3 m/s, and 5 m/s, were applied to evaluate releasable characteristics of the releasable asbestos sampler. In
addition, soils with 1.0%, 3.4%, 4.4%, 11.0%, 16.2%, and 20.0% of water contents were also examined the amount of
friable asbestos by the releasable asbestos sampler. Collected soil and air samples were analyzed by polarized light
microscopy (PLM) and phase contrast microscopy (PCM), respectively. Those contents were applied to calculate an
excess life cancer risk (ELCR). This study also discussed the relationship with risk assessment by a weeding scenario of
activity based sampling (ABS) and field applied releasable asbestos sampler. The result was shown that friability of
asbestos in soil increased with wind velocity and decreased with water content. In comparison with ELCR results, over
10E-4 of cancer risk was found in condition on < 5% water content and > 3m/s wind velocity.

Key words : Asbestos, Releasable asbestos sampler, Excess life cancer risk, Activity based sampling
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Fig. 2. The releasable asbestos sampler.
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Fig. 3. Flowchart showing sample preparation.
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Table 1. Result of the asbestos contents in soils with wind velocity

- Al

Wind Velocity (m/s) Water contents (%)

Asbestos in soil (%, Tremolite) Asbestos in air (f/cc)

1 0.8 8.75 0.054

2 1.0 5.50 0.034

3 1.0 4.00 0.188

5 1.0 425 0.341
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Fig. 4. Relationship between the asbestos contents in soil and air
with wind velocity.
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Fig. 5. Relationship between the asbestos contents in soil and air
with water contents.
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Table 2. Result of the asbestos contents in soils with water contents
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Wind Velocity (m/s) Water contents (%)

Asbestos in soil (%, Tremolite)

Asbestos in air (f/cc)

1.0
34
4.4
11.0
16.2
20.0

3.00 0.053
1.50 0.083
3.00 0.066
3.25 0.045
5.00 0.017
3.00 0.017

Table 3. Estimation on time weight factor and inhalation unit risk for weeding scenario using releasable asbestos sampler

Time Weight Factor (TWF)

Inhalation Unit Risk (IUR)

Scenario Exposure time Exposure frequency Initial Exposure Inhalation Unit
(hour/day) (day/year) Exposure Period Exposure Factor
Agriculture  Weeding Adult 3.0 49.9 21 50 0.083
Table 4. Estimation on Excess Lifetime Cancer Risk (ELCR) for weeding scenario using releasable asbestos sampler

ID  Wind velocity (m/sec) Soil humidity (%) Asbestos in soil (%) Asbestos in air (fiber/) ELCR
S-1 1 0.8 8.75 0.054 7.7E-05
S-2 2 1.0 5.50 0.034 4.8E-05
S-3 3 1.0 4.00 0.188 2.7E-04
S-4 5 1.0 425 0.341 4.8E-04
S-5 1.0 3.00 0.053 7.5E-05
S-6 34 1.50 0.083 1.2E-04
S-7 3 4.4 3.00 0.066 9.4E-05
S-8 11.0 3.25 0.045 6.4E-05
S-9 16.2 5.00 0.017 2.4E-05
S-10 20.0 3.00 0.017 2.4E-05
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