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Abstract

This study was performed to identify and quantify the asbestos fibers released from two types of asbestos-cement date
roofs. Oneis a plant roof installed in 1987 which contained 15% chrysotile, and the other is aresidentia roof installed before
1983 which contained 12% chrysotile. The concentrations of asbestos fibersin air surrounding asbestos-cement slate roofs and
in the falling water harvested from the same roofs on rainy days ranged from 0.0012 to 0.0018 f/mL and from 1,764 f/L to
10,584 f/L, respectively. The concentration of inorganic fibers in the soil around asbestos-cement date roofs was from 217 to
348 f/g. With the above results, the excess lifetime cancer risk (ELCR) for the risk assessment of the asbestos fibers released
from asbestos-cement slate based on US EPA RIS (Integrated risk information system) model is within 5.5E-06 ~ 6.5E-06
levels which indicates that the levels do not exceed “the acceptable risk(1.0E-05)" recommended by WHO. The asbestos
concentration in air, drained rainfall and soil around the plant slate roof was higher than that around residential date roof, but
the excess lifetime cancer risk (ELCR) from residentia slate was higher than that from plant date. This suggested that the
enclose and encapsulation of residential roofs have priority in removal policy to minimize the exposure risk.

Key wards : Ashestos-cement date roof, Airborne fibers, Drained rainwater from asbestos date, The excess lifetime cancer risk
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Table 1. Classification of ASR(asbestos-cement date roofing) buildings on Busan

Total residential facility factory warehouse livestock shed
47,035 41,870 2,895 1,893 314 63
buildings
(89.0%) (6.2%) (4.0%) (0.7%) (0.1%)
4,721,852 2,899,802 522,163 1,206,385 66,417 27,085
area(m’)
(61.4%) (11.1%) (25.5%) (1.4%) (0.6%0)
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Fig. 1. Sampling sites of asbestos-cement slate roofsin Busan.

Table 2. The characteristics of sampling dates

slate roof installed year contained ashestos appearance
plant 1987 chrysotile 15% good
residential before 1983 chrysotile 12% not good
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a) the roof of aplant : good

b) the roof of aresidential house : not good

Fig. 2. Appearance of sampled ashestos-cement dlate roofs.
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Table 3. Airborne fibers concentration in asbestos date roofs by PCM and SEM

buildings dry condition in 24hrs after 4§hrs
after rainfall after rainfall
sampling date 2013. 8. 20. 2013, 9. 30. 2013. 10. 4.
temp. () 24 232 25
wind speed (n/s) 17 30 55
plant humidity (%) 62 82 57
byf ibere o 0.0016 0.0000 0.0018
tffbggﬁs(?/om”ﬁ) 0.0006 0.0000 0.0000
sampling date 2013. 8. 21. 2013, 9. 30. 2013. 10. 4.
temp. () 320 233 24.2
wind speed (nm/s) 23 28 34
residential humidity (%) 62 83 60
byf ibere e 0.0012 0.0000 0.0012
ashestos conc. 0.0003 0.0000 0.0000

by SEM (f/mL)
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Fig. 3. Asbestos(chrysotil€) fibersin air around date roof by SEM image.
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Table4. Asbestos concentration of drained rainwater from ASR buildings

buildings 1st 2nd 3rd
sampling sampling date 2013.7. 28. 2013. 8. 26. 2013.9.9.
condition amount of rainfall (mm) 8.0 100.0 16.5
sampling volume (L) 27 36.5 6.2
plant pH 7.0 6.6 6.7
asbestos conc.(f/L) 10,584 3,528 5,292
sampling volume (L) 18 236 38
residential pH 7.0 6.8 6.8
asbestos conc.(f/L) 8,820 1,764 5,292
geometric mean 9,662 2,495 5,292
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Fig. 4. Asbestos fibers and non-asbestos fiber in soil filtrate by SEM image.
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Table 6. Calculation of TWFsinthe ASR buildings

activity space exposure activities scenarios TWF
- 250 days per ayear, 12 hours per a day exposure

residential ysperay LS peracay em 0,620
- 115 days per ayear, 22 hours per a day exposure

plant - 250 days per ayear, 8 hours per a day exposure 0.228
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