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Asbestos Exposure and Health Risk Assessment in Asbestos-containing Public Buildings

Jae-Won JeongT, Min-Kyeong Kim and Kwang-Soo Kim

Air Preservation Division

Abstracts

This study was performed to evaluate the asbestos exposure levels and to calculate excess lifetime cancer risks (ELCRs)
in asbestos-containing public buildings for management. The conclusions are as follows ;

1. The range of airborne asbestos concentration was 0.0018 ~ 0.0126 f/cc at 33 public buildings and one site exceeded
indoor air-quality recommended limit 0.01 f/cc.

2. ELCRs based on US EPA IRIS (Integrated risk information system) model are 1.5E-06 ~ 3.9E-05 levels, and there
was no site showed 1.0E-04 (one person per 10,000people) level or more, and 11 sites showed 1.0E-05 (one person
per 100,000 people) level or more.

3. To prevent the release of asbestos fibers, it needs operation and maintenance of asbestos-containing building materials,
and there are some methods such as removal, repairment, enclosure and encapsulation.

4. A risk-based air action level for asbestos in air is an appropriate metric for asbestos-containing building management.
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Table 1, Investigated public buildings for asbestos management maps)

classification No. of buildings investigated buildings
fire station 30 Fire department, 119 Safety center, Rescue center
environmental infrastructure 17 Busan environmental corporation etc,
park building 11 Children's Park, Jungang park etc.
exhibit hall 10 Busan Museum, Bokcheon Museum etc.
sports stadium 8 Sajik indoor stadium, Gudeok indoor stadium etc.
welfare facilities 8 Youth training center, Women's cultural center etc.
market building 3 Eomgung agricultural market
government building 1 Busan City Hall
institute 1 Busan Institute of Health and Environment
funeral building 1 Yeongnak park

total 90

Table 2, Considerations of physical assessment by EPA AHERA rule

type of ACM* condition of the material suspected causes
thermal system insulation, significantly damaged, accessibility, disturbance,
surfacing, miscellaneous, others damaged, suspected air erosion, vibration, water

* Asbestos Containing Material



152

A4 - g

A -

<
s

Table 3. Categories of physical assessment by EPA AHERA rule

physical assessment categories

1) Damaged or significantly damaged thermal system insulation ACBM

2) Damaged friable surfacing ACBM
3) Significantly damaged friable surfacing ACB

M

4) Damaged or significantly damaged friable miscellaneous ACBM

5) ACBM with potential for damage
6) ACBM with potential for significant damage

7) Any remaining friable ACBM or friable suspected ACBM

Table 4. Physical Assessment of public buildings in Busan

physical assessment

No. of classifying site / area

No. of investigation area
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* Asbestos Containing Building Material
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FELCR= EPCX TWFX IUR

— ELCR (Excess Life Cancer Risk) : Aol 2493w (A He£0] A2 A o] ¥ 93w)
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— EPC (Exposure Point Concentration) : =&5=(Eld &5

— TWF (Time Weighting Factor) :

— IUR (Inhalation Unit Risk) :
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Table 5, Target buildings for airborne asbestos exposure
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Exposure —time (hours/day)
24
« Exposure — frequency(day/year)
365

8)

physical No. of
assessment investigation area

explanation of ACM

. A—market management office (ceiling board, chrysotile 3~7%)
. A—market toilet (ceiling board, chrysotile 3~7%)

B—museum elevator engine room (cement wall board, chrysotile 13%)
C—youth training center warehouse (cement wall board, chrysotile 7.2%)

00 10 U oMo

D—fire station warehouse (slate roof, chrysotile 9.8%)

. E—youth training center engine room (pipe gasket, chrysotile 20%)
F—environmental co, engine room (acoustic wall board, chrysotile 5~8%)
F—environmental co, control room (acoustic wall board, chrysotile 5~8%)

©

10

11,
12.
. I—youth training center toilet (cement wall board, chrysotile 13%)
14,
15.
16,
17,

. G—sports stadium office (cement wall board, chrysotile 15%)

G—sports stadium office (cement wall board, chrysotile 9.4%)
H-museum engine room (cement wall board, chrysotile 10~15%)
H—museum engine room (cement wall board, chrysotile 10~15%)

J—environmental co, office (cement wall board, chrysotile 13.3%)
J—environmental co, sports center (cement wall board, chrysotile 13.3%)
K—fire station stairs (cement wall board, chrysotile 13.5%)
L—fire station toilet (cement wall board, chrysotile 12%)

18,
19.
20,
21,
22.
23,

C—youth training center shower room (ceiling board, chrysotile 14.2%)
G—sports stadium office (cement ceiling board, chrysotile 9~14%)
G—sports stadium office (cement ceiling board, chrysotile 11~12%)
D—fire station office (ceiling board, chrysotile 8%)

K—fire station lounge (ceiling board, chrysotile 3~5%)
C—youth training center warehouse (ceiling board, chrysotile 5%)

24,
. M—environmental co, office (acoustic wall board, chrysotile 5~10%)
26,

H-museum building engine room (pipe gasket, chrysotile 40%)

Institute BIHE boiler room (pipe gasket, chrysotile 40%)

27.
. I—youth training center hallway (gypsum ceiling board, chrysotile 8%)
29.

M—environmental co, dining building (cement wall board, chrysotile 13%)

Institute BIHE 3 floor (cement wall board, chrysotile 10~12%)

30,
31,
32.
33.

C—youth training center warehouse (ceiling board, chrysotile 3%)
H museum warehouse 1 floor (ceiling board, chrysotile 3~8%)
Institute BIHE 1 floor (ceiling board, chrysotile 5~7%, Amosite 7~10%)
Institute BIHE 2 floor (ceiling board, chrysotile 2%)
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Table 6. IUR (Inhalation Unit Risk)
age at duration of exposure (years)
first

e’é?:;rge 1 2 3 4 5 6 8 10 12 14 16 20 24 25 30 40 50 60 LT
0 1E-02 | 2,08-02 | 3.08-02 | 3,9E-02 | 4.7TE-02 | 5.5E-02 | 7.1E-02 | 8.5E-02 | 9.8E-02 | 1.1E-01 | 1,2E-01 | 1,4E-01 | 1.5E-01 | 1.6E-01 | 1.7E-01 | 1.9E-01 | 2.1E-01 | 2,2E-01 | 2,3E-01
1 9.9E-03 | 1.9E-02 | 2.8E-02 | 3,7E-02 | 4.5E-02 | 5,3E-02 | 6.8E-02 | 8,1E-02 | 9.4E-02 | 1.0E-01 | 1,2E-01 | 1,3E-01 | 1.5E-01 | 1,5E-01 | 1.7E-01 | 1.9E-01 | 2.0E-01 | 2,1E-01 | 2,2E-01

9.6E-03 | 1.9E-02 | 2.7TE-02 | 3,6E-02 | 4.4E-02 | 5,1E-02 | 6,5E-02 | 7.8E—-02 | 9.0E-02 | 1.0E-01 | 1,1E-01 | 1,3E-01 | 1,4E-01 | 1,5E-01 | 1.6E-01 | 1.8E-01 | 1.9E-01 | 2,0E-01 | 2,1E-01

3 9.2E-03 | 1.8E-02 | 2.6E-02 | 3,4E-02 | 4.2E-02 | 4.9E-02 | 6.3E-02 | 7.5E-02 | 8 7TE-02 | 9,7E-02 | 1,1E-01 | 1.2E-01 | 1.4E-01 | 1.4E-01 | 1.5E-01 | 1.7E-01 | 1.8E-01 | 1,9E-01 | 2.0E-01
4 8.8E-03 | 1.7E-02 | 2,502 | 3,3E-02 | 4.0E-02 | 4.7E-02 | 6.0E-02 | 7.2E-02 | 8.3E-02 | 9.3E-02 | 1,0E-01 | 1,2E-01 | 1.3E-01 | 1,8E-01 | 1.5E-01 | 1.6E-01 | 1.8E~01 | 1.8E-01 | 1,9E-01
5 8.5E-03 | 1.7E-02 | 2.4E-02 | 3.2E-02 | 3.9E-02 | 4.6E-02 | 5.8E-02 | 7.0E-02 | 8.08-02 | 8.9E-02 | 9,8E-02 | 1,1E-01 | 1.3E-01 | 1,3E-01 | 1.4E-01 | 1.6E-01 | 1.7E-01 | 1.7E-01 | 1,9E-01
6 8.2E-03 | 1.6E-02 | 2.38-02 | 3, 1E-02 | 3.7E-02 | 4.4E-02 | 5.6E-02 | 6,7E-02 | 7.7TE-02 | 8,6E-02 | 9.4E—-02 | 1,1E-01 | 1.2E-O1 | 1.2E-01 | 1.3E-01 | 1.5E-01 | 1.6E-01 | 1.7E-01 | 1.8E-01
7 7.95-03 | 1.5E-02 | 2.3E-02 | 2.9E-02 | 3.6E-02 | 4.2E-02 | 5.4E-02 | 6.4E-02 | 7.4E-02 | 8,3E-02 | 9.1E-02 | 1.0E-01 | 1.2E-01 | 1.2E-01 | 1,3E-01 | 1.4E-01 | 1.5E-01 | 1,6E-01 | 1.7E-01
8 7.68-03 | 1.5E-02 | 2,2E-02 | 2.8E-02 | 3.5E-02 | 4.1E-02 | 5,2E-02 | 6.2E-02 | 7.1E-02 | 7.9E-02 | 8,7E-02 | 1.0B-01 | 1.1E-01 | 1.1E-01 | 1.2E-01 | 1.4E-01 | 1.5bE-01 | 1.5E-01 | 1,6E-01
9 7.36-03 | 1.4E-02 | 2.1E-02 | 2.7E-02 | 3.3E-02 | 3,9E-02 | 5.0E-02 | 5.9E-02 | 6.8E—-02 | 7.6E-02 | 8,4E-02 | 9,6E-02 | 1.1E-01 | 1.1E-01 | 1.2E-01 | 1.3E-01 | 1.4E-01 | 1,5E-01 | 1,6E-01
10 | 7.08-03 | 1.4E-02 | 2.0E-02 |2.36E-02 | 3.2E-02 | 3.8E-02 | 4.8E-02 | 5.7E-02 | 6.6E-02 | 7.3E-02 | 8 0E-02 | 9,2E-02 | 1.0E-01 | 1.0E-01 | 1.1E-01 | 1,3E-01 | 1.4E-01 | 1,4E-01 | 1,5E-01
11 [ 6.8E-03 | 1.3E-02 | 1.9E-02 | 2,5E-02 | 3.1E-02 | 3,6E-02 | 4.6E-02 | 5.5E-02 | 6.3E-02 | 7.1E-02 | 7.7E-02 | 8,9E-02 | 9.8E-02 | 1.0E-01 | 1.1E-01 | 1.2E-01 | 1.3E-01 | 1,3E-01 | 1,4E-01
12 | 6,58-03 | 1,3E-02 | 1.9E-02 | 2,4E-02 | 3.0E-02 | 3,5E-02 | 4.4E-02 | 5.3E-02 | 6,1E-02 | 6,8E-02 | 7.4E-02 | 8,5E-02 | 9.4E-02 | 9.6E-02 | 1.08-01 | 1.2E-01 | 1.2E-01 | 1,3E-01 | 1.4E-01
13 [ 6.3E-03 | 1.2E-02 | 1.8E-02 | 2,3E-02 | 2.9E-02 | 3.4E-02 | 4.3E-02 | 5.1E-02 | 5.8E-02 | 6,50E-02 | 7.1E-02 | 8,2E-02 | 9.1E-02 | 9.2E-02 | 1.08-01 | 1,1E-01 | 1.2E-01 | 1,2E-01 | 1,3E-01
14 [ 6,1E-03 | 1.2E-02 | 1.7E-02 | 2,3E-02 | 2.8E-02 | 3.2E-02 | 4.1E-02 | 4.9E-02 | 5.6E-02 | 6,3E-02 | 6,8E-02 | 7,9E-02 | 8,7E-02 | 8,9E-02 | 9.7E-02 | 1,1E-01 | 1.1E-01 | 1,2E-01 | 1,2E-01
15 | 5,9E-03 | 1.1IE-02 | 1.7E-02 | 2.2E-02 | 2.7E-02 | 3,1E-02 | 3.9E-02 | 4.7E-02 | 5,4E-02 | 6,06-02 | 6.6E-02 | 7,502 | 8 3E-02 | 8,5E-02 | 9.3E-02 | 1.0E-01 | 1.1E-01 | 1,1E-01 | 1.2E-01
16 | 5.6E-03 | 1.1E-02 | 1.6E-02 | 2,1E-02 | 2.6E-02 | 3,0E-02 | 3.8E-02 | 4.5E-02 | 5.2E-02 | 5.8E-02 | 6,302 | 7.2E-02 | 8,0E-02 | 8,2E-02 | 8 9E-02 | 9.8E-02 | 1.0E-01 | 1.1E-01 | 1,1E-01
17 | 5.4E-03 | 1.1E-02 | 1.6E-02 | 2,08-02 | 2.5E-02 | 2,9E-02 | 3.7E-02 | 4.4E-02 | 5.0E-02 | 5,6E-02 | 6,1E-02 | 7,0E-02 | 7.7E-02 | 7.8E-02 | 8,5E-02 | 9.4E-02 | 1.0E-01 | 1,0E-01 | 1,1E-01
18 [ 5.2E-03 | 1.0E-02 | 1.5E-02 | 1,98-02 | 2.4E-02 | 2.8E-02 | 3.5E-02 | 4.2E-02 | 4.8E-02 | 5,3E-02 | 5,8E-02 | 6,7E-02 | 7.4E-02 | 7.5E-02 | 8,1E-02 | 9.0E-02 | 9.5E-02 | 9,8E-02 | 1.0E-01
19 | 5.1E-03 | 9.9E-03 | 1.4E-02 | 1,902 | 2.3E-02 | 2,7E-02 | 3.4E-02 | 4.0E-02 | 4.6E-02 | 5,1E-02 | 5,6E-02 | 6,4E-02 | 7.1E-02 | 7.2E-02 | 7.8E~02 | 8 6E-02 | 9.1E-02 | 9,4E-02 | 9,8E-02
20 | 4.9E-03 | 9.5E-03 | 1.4E-02 | 1.8E-02 | 2.2E-02 | 2,6E-02 | 3,3E-02 | 3.9E-02 | 4.4E-02 | 4,9E-02 | 5,4E-02 | 6.2E-02 | 6,8E—02 | 6.9E-02 | 7.5E-02 | 8,3E-02 | 8 7TE-02 | 9,0E-02 | 9,3E-02
21 | 4.7E-03 | 9,2E-03 | 1,3E-02 | 1.7E-02 | 2.1E-02 | 2.5E-02 | 3,1E-02 | 3.TE-02 | 4.3E-02 | 4,7E-02 | 5,2E-02 | 5.9E-02 | 6.5E-02 | 6.6E-02 | 7.2E-02 | 7.9E-02 | 8 3E-02 | 8,6E-02 | 8,9E-02
22 | 4.5E-03 | 8,8E-03 | 1.3E-02 | 1.7E-02 | 2,0E-02 | 2,4E-02 | 3,0E-02 | 3.6E-02 | 4.1E-02 | 4,6E—02 | 5,0E-02 | 5.7E-02 | 6,2E—-02 | 6,3E-02 | 6,9E-02 | 7.6E-02 | 8 0E-02 | 8,2E—02 | 8,5E-02
23 | 4.4E-03 | 8,5E-03 | 1.2E-02 | 1.6E-02 | 2,0E-02 | 2,3E-02 | 2,9E-02 | 3.5E-02 | 3.9E-02 | 4.4E-02 | 4.8E-02 | 5.4E-02 | 6,0E-02 | 6,1E-02 | 6,6E-02 | 7.2E-02 | 7.6E-02 | 7.8E-02 | 8, 1E-02
24 | 4.2E-03 | 8.2E-03 | 1.2E-02 | 1.6E-02 | 1.9E-02 | 2,2E-02 | 2.8E-02 | 3.3E-02 | 3,8E-02 | 4.2E—02 | 4.6E-02 | 5.2E-02 | 5.7E-02 | 5,8E-02 | 6,3E-02 | 6.9E-02 | 7.2E-02 | 7.4E—02 | 7.TE-02
25 | 4.1E-03 | 7.95-03 | 1.2E-02 | 1.5E-02 | 1.8E~02 | 2.1E-02 | 2,7E-02 | 8,2E-02 | 3.6E-02 | 4.0E-02 | 4.4E-02 | 5.0E-02 | 5,5E-02 | 5.6E-02 | 6,0E-02 | 6,6E-02 | 6.9E-02 | 7.1E-02 | 7.3E-02
26 | 3.9E-03 | 7.76-03 | 1.1E-02 | 1.4E-02 | 1.8E-02 | 2,1E-02 | 2,6E-02 | 3.1E-02 | 3.5E-02 | 3,9E-02 | 4.2E-02 | 4.8E-02 | 5,2E-02 | 5.3E-02 | 5.8E-02 | 6,3E-02 | 6.6E-02 | 6,8E-02 | 7.0E-02
21 | 3.8E-03 | 7.4E-03 | 1.1E-02 | 1.4E-02 | 1.7E-02 | 2,0E-02 | 2,5E-02 | 3.0E-02 | 34E-02 | 3,7E-02 | 4.1E-02 | 4.6E-02 | 5.0E-02 | 5,1E-02 | 5,5E-02 | 6.08-02 | 6.3E-02 | 6,4E—02 | 6,6E-02
28 | 37E-03 | 7.1E-03 | 1,002 | 1.3E-02 | 1.6E-02 | 1.9E-02 | 2.4E-02 | 2.8E-02 | 3.2E-02 | 3,6E-02 | 3,9E-02 | 4,4E-02 | 4.8E-02 | 4.9E-02 | 5.3E-02 | 5.TE-02 | 6.0E-02 | 6,1E-02 | 6,3E-02
29 | 3.5E-03 | 6,9E-03 | 1.0E-02 | 1.3E-02 | 1.6E-02 | 1.8E-02 | 2.3E-02 | 2.7TE-02 | 3,1E-02 | 3,4E-02 | 3,7E-02 | 4.2E-02 | 4.6E-02 | 4.7E-02 | 5.0E-02 | 5.5E-02 | 5.7TE-02 | 5.8E-02 | 6,06-02
30 | 3.4E-03 | 6.6E-03 | 9.7E-03 | 1.2E-02 | 1,5E-02 | 1.8E-02 | 2,2E-02 | 2.6E-02 | 3.0E-02 | 3,3E—02 | 3,6E-02 | 4.0E-02 | 4.4E—02 | 4.5E-02 | 4,8E-02 | 5,2E-02 | 5.4E-02 | 5,5E-02 | 5,7E-02
31 | 3.3E-03 | 6,4E-03 | 9.3E-03 | 1.2E-02 | 1.5E-02 | 1.7E-02 | 2.1E-02 | 2.5E-02 | 2.9E-02 | 3,2E-02 | 3,4E-02 | 3.9E-02 | 4.2E-02 | 4.3E-02 | 4.6E-02 | 4,9E-02 | 5.1E-02 | 5,3E-02 | 5,4E-02
32 | 3.2E-03 | 6,2E-03 | 9.08-03 | 1.2E-02 | 1,4E-02 | 1.6E-02 | 2,1E-02 | 2.4E-02 | 2.7E-02 | 3,0E-02 | 3,3E-02 | 3.7E-02 | 4,0E-02 | 4,1E-02 | 4,4E-02 | 4,7TE-02 | 4.9E-02 | 5,0E-02 | 5,1E-02
33 | 3.1E-03 | 6,06-03 | 8, 7E-03 | 1.1E-02 | 1,4E-02 | 1.6E-02 | 2,0E-02 | 2.3E-02 | 2.6E-02 | 2,9E-02 | 3,1E-02 | 3.5E-02 | 3.8E—02 | 3.9E-02 | 4,2E-02 | 4.5E-02 | 4.6E-02 | 4,7E-02 | 4,8E-02
34 | 3.0E-03 | 5,7E-03 | 8,3E-03 | 1.1E-02 | 1.3E-02 | 1.5E-02 | 1.9E-02 | 2.2E-02 | 2.5E-02 | 2,8E-02 | 3,06-02 | 3.4E-02 | 3,7E-02 | 3.7E-02 | 4.0E-02 | 4.2E-02 | 4.4E-02 | 4,5E-02 | 4,6E-02
35 | 2.9E-03 | 5,503 | 8 0E-03 | 1.0E-02 | 1.3E-02 | 1.5E-02 | 1.8E-02 | 2.1E-02 | 2,4E-02 | 2.7E-02 | 2,9E-02 | 3.2E-02 | 3.5E-02 | 3,5E-02 | 3.8E-02 | 4.08-02 | 4.2E-02 | 4.2E-02 | 4.3E-02
36 | 2.8E-03 | 5,3E-03 | 7.7E-03 | 1.0E-02 | 1.2E-02 | 1.4E-02 | 1.8E-02 | 2.1E-02 | 2.3E-02 | 2,5E-02 | 2,7E-02 | 3,1E-02 | 3.3E-02 | 3.4E-02 |36.6E-02| 3.8E-02 | 3.9E-02 | 4.08-02 | 4, 1E-02
37 | 2.7E-03 | 5,1E-03 | 7.5E-03 | 9.6E-03 | 1.2E-02 | 1,3E-02 | 1.7E-02 | 2.0E-02 | 2.2E-02 | 2,4E—02 | 2,6E-02 | 2.9E-02 | 3.2E-02 | 3, 2E-02 | 3,4E-02 | 3.6E-02 | 3.7E-02 | 3.8E—02 | 3,8E-02
38 | 2.6E-03 | 5,003 | 7.2E-03 | 9.2E-03 | 1.1E-02 | 1,3E-02 | 1.6E-02 | 1.9E-02 | 2,1E-02 | 2,3E—02 | 2,5E-02 | 2.8E-02 | 3.0E-02 | 3.0E-02 | 3,2E-02 | 3.4E-02 | 3.5E-02 | 3,6E-02 | 3,6E-02
39 | 2.5E-03 | 4.86-03 | 6.9E-03 | 8,9E-03 | 1.1E-02 | 1.2E-02 | 1.5E-02 | 1.8E~02 | 2.0E-02 | 2.2E-02 | 2.4E-02 | 2,7E-02 | 2.8E~02 | 2.9E-02 | 3.0E-02 | 3.2E-02 | 3.3E-02 | 3.4E-02 | 3.4E-02
40 | 2.4E-03 | 4.6E-03 | 6,6E-03 | 8,5E-03 | 1,0E-02 | 1.2E-02 | 1,502 | 1.7E-02 | 1.9E-02 | 2,1E-02 | 2,3E-02 | 2.5E-02 | 2.7E-02 | 2.7E-02 | 2,9E-02 | 3,1E-02 | 3,1E-02 | 3,2E-02 | 3,2E-02
45 | 1.9E-03 | 3.7E-03 | 5.4E-03 | 6.9E-03 | 8,2E-03 | 9.5E-03 | 1,2E-02 | 1.3E-02 | 1.5E-02 | 1,6E-02 | 1,7E-02 | 1.9E-02 | 2.0E-02 | 2.0E-02 | 2,1E-02 | 2.2E-02 | 2.3E-02 | 2,3E-02 | 2.3E-02
50 | L.5E-03 | 2.9E-03 | 4.1E-03 | 5.3E-03 | 6.3E-03 | 7.2E-03 | 8,7E-03 | 1.0E-02 | 1.1E-02 | 1.2E-02 | 13E-02 | 1.4E-02 | 1.4E-02 | 1.4E-02 | 1,5E-02 | 1.5E-02 | 1.5E-02 | 1.5E-02 | 1.6E-02
A7 A7 B5e AT TWFabs(activity Based FFE (24D F AWHAFARET 135 AFAIRE
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Fig. 1. Asbestos concentration for public buildings by PCM.

Table 7. Asbestos—in—air concentration on physical assessment for public buildings (unit : f/cc)

physical assessment No. of investigation site average concentration range of concentration
1 4 0.0070 0.0047 ~ 0,0126
2 4 0.0052 0.0040 ~ 0.0070
3 9 0.0042 0.0027 ~ 0.0054
4 6 0.0044 0.0035 ~ 0.0053
5 3 0.0034 0.0031 ~ 0,0040
6 3 0.0028 0.0024 ~ 0.0031
7 4 0.0029 0.0018 ~ 0.0049

Fig. 2. Chrysotile asbestos fiber observed by SEM.
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Fig. 3. Comparison between airborne asbestos concentration and public buildings concentration,
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Table 8. Calculation of TWFs (Time Weighting Factors)

investigation area exposure activities scenarios TWF
toilet, engine room, warehouse 280 days per year using, 0.0320
1 hour per day exposure
practice room, weight room, stairs 280 days per year using, 0.0639
2 hours per day exposure
offices of sports stadium 100 days per year using, 0.0913
8 hours per day exposure
fire station lounge 280 days per year using, 0.1279
4 hours per day exposure
office room 280 days per year using, 0.2557
8 hours per day exposure
Table 9. Calculation of ELCRs (Excess Life Cancer Risks)
hysical No. of
Phy investigation EPC (f/cc) TWF TUR (f/cc)™ ELCR
assessment
area
1 4 0.0047 0.0126  0.032 ~ 0.256 0.026 3.9E-06 ~ 3.9E-05
2 4 0.0030 0.0070 0.032 ~ 0.064 0.026 3.3E-06 ~ 1.0E-05
3 9 0.0027 0.0054 0.032 ~ 0.256 0.026 2.3E-06 ~ 3.3E-05
4 6 0.0035 0.0053 0.032 ~ 0.256 0.026 4. 4E-06 ~ 1.3E-05
5 3 0.0031 0.0040 0.032 0.026 2.5E-06 ~ 3.3E-06
6 3 0.0024 0.0031 0.032 ~ 0.256 0.026 2.0E-06 ~ 1,9E-05
7 4 0.0018 0.0049 0.032 0.026 1.5E-06 ~ 4,0E-06
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Table 10, Physical assessment methods and criteria by law of Asbestos safety managementzl)
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Table 11, The results of physical assessment by law of Asbestos safety management (LASM)

physical 1nvest1gat1on ACM score of essessment of response
assessment area’ LASM LASM actions
A office ceiling board 16 medium remove
1 A toilet ceiling board 14 low remove
B elevator engine room wall board 15 medium remove
C warehouse wall board 10 low remove

D warehouse slate roof 12 low -
9 B boiler—room pipe gasket 7 low remove
F boiler—room wall board 10 low covering
F air—conditioning room wall board 10 low covering

* A-agricultural market, B— museum, C—youth training center,

corporation

Table 12. Airborne asbestos concentrations of public buildings after repairing

D—fire station, E—youth training center, F—Busan environmental

asbestos—in—air concentration (f/cc)

B -
actions actions

A office, toilet ceiling board remove 0.0059 0.0037 37.3 %

1 B elevator engine room wall board remove 0.0067 0.0033 50.7 %
C warehouse wall board remove 0.0126 0.0038 69.8 %
D warehouse slate roof - 0.0070 - -

2 E boiler—room pipe gasket remove 0.0070 0.0035 50.0 %
F air—conditioning room etc, covering 0.0043 0.0030 30.2 %

* A—agricultural market, B— museum, C—youth training center, D—fire station, E—youth training center,

environmental corporation

F—Busan

MR 7SS0 QX|HE 2) ol B A@state] ME 5ol A|AEe] glo
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Table 13, Health risk assessment of public buildings after repairing

physical . . ® ELCRs
investigation area - - -
assessment before actions after actions decresing rate
A 3.9E-05 2.5E-05 37 %
1 B 5.6E-06 2.7TE-06 51 %
C 2.1E-05 6.3E-06 70 %
) ) 5.8E—-06 2.9E-06 50 %
F 3.5E—-06 2.5E-06 30 %

* A—agricultural market, B— museum, C—youth training center, E—youth training center, F—Busan environmental corporation

Table 14, ELCRs (Excess Life Cancer Risk) for various exposure scenarios

exposure scenario ELCR TWF IUR (f/cc)? EPC (f/cc)
work 8 hours/day, 10 years exposure 1.0E-05 0.256 0.026 0.0015
work 4 hours/day, 10 years exposure 1.0E-05 0.128 0.026 0.0030
work 2 hours/day, 10 years exposure 1.0E-05 0.064 0.026 0.0060
work 8 hours/day, 5 years exposure 1.0E-05 0.256 0.015 0.0027
work 4 hours/day, 5 years exposure 1.0E-05 0.128 0.015 0.0052
work 2 hours/day, 5 years exposure 1.0E-05 0.064 0.015 0.0105
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