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Abstract

We chose 70 primary school buildings located in Seoul to conduct the asbestos
survey and to analyze health risks. We used PCM to detect asbestos in air samples and
TEM to identify asbestos and calculate health risk index. Among the 70 schools there
were 65 where asbestos was detected. The sample number for the whole experiment
was 140, and 120 tested positive for asbestos. (detection rate : 85.7%) According to the
construction function be used, sites for asbestos detection in descending order of
severity are: classroom>hallway>special activity room>lunchroom or parking garage.
Asbestos was most detected in classroom ceiling texture. As for the risk assessment in
ACM, we found that most construction materials containing asbestos are in good status
with low possibility for scattering. Based on the results, operations and maintenance
programs are more desirable than abatement for the asbestos. The concentrations of
airborne fiber in 48 of the 140 indoor air samples exceeded 0.01 f/cc, which is the
maintenance standard for indoor air quality. In analysis by TEM, only 3 of 48 samples
detected asbestos at 0.003 f/cc, which is under the standard. Asbestos was not detected
in the other samples. The asbestos carcinogens risk index in classrooms was calculated
as 0.422x10°, and under 1x10° in hallways and other places assessed for background
risk index.

Key words : ACM(Asbestos Containing Material), PCME(PCM equivalent), Health risk
assessment
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Fig. 2. Detection status of asbestos in primary school by the building completion year.
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Table 1. Survey of asbestos-containing materials for the construction materials of primary school
by the usage

Usage Number of Not detected Detected Detecgt rate Asbestos concentration
Sample (%)
chrysotile 2~5% or
Classroom 53 3 50 94.3 mixed chrysotile and amosite 1~6%
Special activity chrysotile 2~4% or
room 2 5 1 173 mixed chrysotile and amosite 2~6%
chrysotile trace (under 1%)~6% or
Hallway 60 10 50 833 mixed chrysotile aAnd amosite and/
or tremollite trace
(under 1%)~4%
Lunchroom 2 3 60.0 chrysotile 3~6%

/Parking garage
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Table 2. Numerical ratings for current condition by EPA AHERA-40 CFR rule

Numerical rating

ACM Construction materials

frequency (%)

Asbestos not detected

(or under 1%) 22 15.7
7 47 33.6
6 65 46.4
5 0 0
4 5 3.6
3 1 0.7
2~1 0 0
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Fig. 3. ACM rating on abatement versus O&M



Table 3. The Evaluation score of buildings according to Asbestos Safety Management Act in Korea.

Evaluation score No. of spaces frequency (%)
(or;oifgetfcg)) 22 15.7
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1 ! 0.7
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Table 4. The concentration of airborne fiber according to completion year of buildings

Concentration before 1970s 19705 19805 1990s 2000s
of fiber
PCM
(t/ec) ND ~ 0.073 ND ~ 0.029 ND ~ 0.039  ND ~ 0.035  ND ~ 0.048
Mean+S.D. 0.0087 0.0090 0.0094 0.0111 0.0099
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Table 5. Extrapolated Unit Risk Values for Continuous and Less-Than-Lifetime Exposures(PCME f/cc)

Exposure Duration (years)

Age at

Onset 10 20 25 30 40 50 60 LT
0 8.5E-02  1.4E-01  1.6E-01  1.7E-01  1.98-01  2.1E-01  2.2E-01  2.3E-01
1 8.1E-02  1.3E-01  1.5E-01  1.78-01  1.98-01  2.0E-01  2.1E-01  2.2E-01
2 7.8E-02  1.3E-01  15E-01  16E-01  18E-01  19E-01  2.0E-01  2.1E-01
3 75E-02  1.2E-01  14E-01  15E-01  17E-01  18E-01  19E-01  2.0E-01
4 72802  12B-01  1.3E-01  15E-01  16E-01  18E-01  18E-01  1.9E-01
5 70E-02  1.1E-01  1.3E-01  14E-01  16E-01  1.7E-01  1.7E-01  1.9E-01
6 6.76-02  1.1E-01  1.2E-01  1.38-01  1.5E-01  1.6E-01  1.7E-01  1.8E-01
7 6.48-02  1.0E-01  1.2E-01  1.38-01  1.4E-01  1.5E-01 ~ 1.6E-01  1.7E-01
8 6.28-02  1.0E-01  1.1E-01  1.2B-01  1.4E-01  1.5E-01  1.5E-01  1.6E-01
9 5.9E-02  9.6E-02  1.1E-01  1.2E-01  1.38-01  1.4E-01  1.5E-01  1.6E-01
10 5.76-02  9.2E-02  1.0E-01  1.1E-01  1.38-01  1.4E-01  14E-01  1.5E-01
20 3.9E-02  6.2E-02  6.9E-02  T.5E-02  8.3E-02  8.7E-02  9.0E-02  9.3E-02
30 2.6E-02  4.0E-02  45E-02  4.88-02  52E-02  54E-02  55E-02  5.7E-02
40 1.7E-02  2.5E-02  2.7E-02  2.9E-02  3.1E-02  3.1E-02  3.2E-02  3.2E-02
50 1.0E-02  1.4E-02  14E-02  15E-02  15E-02  1.5E-02  15E-02  1.6E-02

* LT in the table means continuous lifetime exposure beginning at birth and lasting until death of the
individual. Continuous means that exposure occurs 24hours/day, 365day/year.
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Fig. 5. Compare carcinogenic risk assessment
of primary school with other risks.
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