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SeuEte] 18 FRY AUA =E57]F 8ATE kEA] 7% (Criteria)
90 dB¥ LEA|7te] ¥tow ZFolg w A& ZF7F&(Exchange rate or
Doubling Rate)& 5 dB= AAste] H7/let A5k &2 BF 20%°]5t=
LFERSE T

Wi e XJH/‘}OJ-‘H‘ AE7FE 23(ACGIH) oA A TLVE
o LgtoA AL LE7]F02 Threshold= 80 dB, Criteriax= 85 dB,
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@ 8 Fxo FEel 28n3 2427
Sampling Korean MOEL OEL rule ACGIH TLV rule
Shift  Date  Dumion  Leq  (Threshold 80, 90/5 dB)  (Threshold 80, 85/3 dB)
(min) Dose(%) TWA(dB) Dose(%) TWA(dB)
211 B3 192 83 712 2.9 786
212 543 840 197 774 8.8 838
Day
214 B 762 49 67.6 109 749
Mean 538 810 110 721 409 79.1
23 8m T2 45 63.2 159 744
Night 27 88 762 6l 65.3 20.9 755
Mean 85 757 53 643 184 750
@ oy FE B 29 129 F2 ARTEAY 28w
= Z A 7Hmin) Dose TWA HqrE F2 229
19 F2%
816-1719 (543)  833% 837 dB
T2 AT (AeeE: #A-)
al Fzlak 2 oA
08330904 30 121% 8798 (P i ANl
. : TEEE c=
1008-1047 (39)  177% 884 dB (o)  REE AAR 28
- =
115-1136 (21)  257%  ®7dB SAEE R
s T2EE e
1348-1408 (15)  144% 916 dB (s REE AAR 22
A (105)  699% 900 dB
- 27 -




= vt

}.

o
ji

H
T 5

7FA 30

=]

8A] 38EHFE 9A] 4+

o

=

=

715

=

==

4 d 25

S|
i

e e T o) M e RN BN W ON o T mﬂLmeNﬂﬂml
::p&%%&%ﬁ% ﬂ_@wﬁﬂ%z ﬂbrﬂ%ﬂmlh%
oo o 0 ®E N _ X — o —
L Zekeze DRI R Ao
o = o e N o _ ey o N B N N
Ho = SAT of ﬂn__oﬂ”ﬂl._@e n_Al_rTo‘_ﬂ_mLm,ﬂ H
= T W D g Mo T = Mo LW oo
S AN (S ~ N A 2T = e
o —~ @ H X N o o AN op S T2 o g
) o N ) w2 T o — o Al
Aoy BE AL A I A )
2%]%3,%@3 E_E@iﬂ%ww N,
oy =¥y o — T BN T ® P Tz 4
o~ >~ N X H oW o 2 o of W o T o T
< oo o < b oF Iy = N Ao = o
= d op X — & o 4 T o = A
S " & o BT op  mj - %o i o)) o e %0 A = Al = H T =
s o T & < 0 ﬂlqﬂ% pul on v B NI
T Uﬁ ML gy A= RN E “ IO - R 5
M_w;%ﬂ%%ﬂ%@%%ﬁwa_aﬂ o TR TS
S o o d Ty S o M TR g RN TR TR
eyt WFTSENDFT Qg T - I
ST xod e’ gPer gy~ o W =
= A = - T = 0 op %o g T o ~ oY o B
T I A N o T I ol S SO
X o g SR N o o W = — __ K
A A - U A - L T S T A o
U= R LA L= LR CIRR
P T BT P BHYGR Ly o om g WG ER
T Y TR T E R o o A ogy ok SR
s BPREE sl TmeET T LA B
o o o o N 5 _ N <
ﬂ%ﬂ%ulfie_e.o_iu_.%akmﬂ%ﬂ%mo = mﬂﬂﬁz_ﬁwﬂﬂwuﬁ:u
/Q R - T - S T = N Jlo ~ W R oT _ o
Capty TR ET T YT T T T e
o R m R TG Mo o oE Mmoo R D e N T LW oW
& T xS 0 B o H il S S B ] N o RN

- 28 -



51872 96%°1 °lEtt.

E

el

i

pulo] ket mgo] AlFs| oloiHop

ol

- 29 -



(F 100 +2H¥9 22L& 447

Sampling Korean MOEL OEL rule ACGIH TLV rule
Shift ~ Date  Duration  Leq  (Threshold 80, 90/5 dB)  (Threshold 80, 85/3 dB)
(min) Dose(%)  TWA(B)  Dose(%)  TWA(dB)
TE2UY 1
2/11 541 74.5 2.6 62.8 7.1 73
2/12 547 78.2 7.1 70.0 20.3 775
Day 2/14 534 774 4.5 66.9 14.7 76.2
2/15 541 75.6 3.8 65.6 72 74.1
Mean 541 76.6 4.5 66.3 12.3 75.2
2/3 881 73.1 3.7 61.8 94 72.1
Night 2/5 903 794 6.6 65.8 49.5 79.2
Mean 892 76.3 52 63.8 29.5 5.7
TENY 2
2/11 537 75.3 2.2 61.8 10.0 74.5
2/12 540 78.8 6.7 69.6 22.5 78.0
Day 2/14 532 85.8 17.0 76.5 130.1 85.7
2/15 540 77.0 39 65.7 13.8 7.9
Mean 537 81.3 7.5 68.4 44.1 78.5
2/3 880 72.5 2.7 59.5 6.4 704
Night 2/7 904 71.8 15 55.1 5.7 69.8
Mean 892 72.2 21 57.3 6.1 70.1

(B 11D F2U929] 2¢ 149 78 4FEFAY &

tlo
i
e
off

= A 7Hmin) Dose TWA AreE T8 A

19 F5-(2013.2.14)
816-17:19 (543)  130.1% 8.7 dB
T8 G aeeE: #e)

14:23-14:35 (12)  95.9% 101 dB TEEAA TeHAl A7)
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H
71.8
717
776
75.7
779
755
747
76.0

=
TWA(dB)

1

—

ACGIH TLV rule
(Threshold 80, 85/3 dB)
54

Dose(%)
21.0
20.3
156
35.6
21.0
175
24.7

3H ]:]—

AR

o] 15.6%, oF7te]

60.9
69.8
68.6
66.4
68.5
63.2
65.3
65.7

£
TWA(dB)

1.9
5.7
4.8
9.3
4.6
6.1
6.7

Korean MOEL OEL rule
6.9

(Threshold 80, 90/5 dB)

Dose(%)

73.4
78.2
78.4
772
78.3
75.9
75.3
76.5

A7Fe 89380z o Z9y] wRo|th AA
Leq

(min)
537
543
534
538
877
902
901
893

(20119) 9] AFM L FXT)

Sampling

Duration

=
[e)

Date
21
2/12
2/14

Mean
2/3
2/5
2/7

Mean

2 FIto] 772 dB, oF{F2 76.5 dBE A9] H|%:
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Korean MOEL OEL

Sampling e ACGIH TLV rule
Shift - Date Dt’;ig‘)’“ Lot (Threshold 80, 905 ap) L nreshold 80, 85/3 dB)
Dose(%)  TWA(dB) Dose(%) TWA(dB)

2/4 567 82.9 150 75.2 69.7 82.7

2/5 550 75.2 3.0 63.9 88 738

2/6 538 779 6.3 69.2 18.0 771

Day

2/7 540 75.1 2.7 63.2 8.8 74.0

2/8 533 74.2 2.1 61.4 5.9 72.2

Mean 546 771 58 66.6 22 76.0

2/11 922 704 15 55.2 38 63.0

Night 2/13 912 725 1.9 56.8 79 71.2

Mean 917 715 1.7 56.0 5.9 69.6

(E 14 ARG H¥19 25ks SH2Y

Sampling Korean MOEL OEL rule ACGIH TLV rule
Shift Date Duration Leq (Threshold 80, 90/5 dB)  (Threshold 80, 85/3 dB)
(min) Dose(%) ~ TWA(dAB)  Dose(%)  TWA(dB)
2/4 568 84.1 22.7 78.1 70.8 83.9
2/5 550 82.5 89 716 61.5 82.3
Day 207 530 76.7 4.1 66.2 13.0 75.7
2/8 539 774 5.3 67.9 15.2 76.3
Mean o47 80.2 10.3 71.0 40.1 79.6
2/11 888 72.2 2.9 59.9 72 70.9
Night  2/13 911 74.1 4.6 63.2 11.7 72.9
Mean 900 73.2 3.8 61.6 9.5 719

- 36 -



A}
Korean MOEL OEL rule
(Threshold 80, 90/5 dB)
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ACGIH TLV rule
(Threshold 80, 85/3 dB)

Leq

Duration
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Korean MOEL OEL rule ACGIH TLV rule

. Sampling (Threshold 80, 90/5 dB) ~ (Threshold 80, 85/3 dB)
Shift  Date  Duration  Leq

(min)

Dose(%) TWA(B) Dose(%) TWA(dB)

2/4 600 74.5 1.9 59.8 10.2 74.1
2/5 600 67.6 0.2 43.8 0.3 59.4
Day
2/6 600 79.7 9.0 71.1 34.4 79.4
Mean 600 73.9 3.7 58.2 15.0 71.0
2/11 890 70.8 2.0 57.4 52 69.5
Night
Mean 890 70.8 2.0 574 52 69.5
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Korean MOEL OEL rule

ACGIH TLV rule

Sampling

Shift Date Duration Leq (Threshold 80, 90/5 dB)  (Threshold 80, 85/3 dB)
(min) Dose(%)  TWA(dB)  Dose(%)  TWA(dB)

2/4 600 76.9 4.9 66.6 17.1 76.4

2/5 600 72.5 2.3 61.1 4.8 709

Day 2/6 600 78.3 8.4 70.5 24.2 779

217 600 77.8 6.7 68.9 20.8 772

Mean 600 76.4 9.6 66.8 16.7 75.6

2/11 900 66.9 1.1 53.2 2.3 65.8

Night  2/13 900 62.9 0.2 41.2 0.4 58.8

Mean 900 64.9 0.7 47.2 1.4 62.3

CE 18) A3 &4 e 2gxs SHEH

Korean MOEL OEL rule

ACGIH TLV rule

Sampling

Shift Date Duration Leq  (Threshold 80, 90/5 dB)  (Threshold 80, 853 dB)
(min) Dose(%)  TWA(B)  Dose(%)  TWA(B)

o 600 713 15 5.0 34 69.3

2% 600 710 11 56.0 3.1 69.0

Day 2/6 600 826 107 72.3 69.8 825

2% 600 703 12 56.5 2.4 67.9

Mean 600 738 36 60.7 197 72.2

oM 900 728 29 59.8 9.7 72.1

Night 213 900 689 14 518 29 67.0

Mean 900 709 22 57.3 6.3 69.6
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Korean MOEL OEL rule ACGIH TLV rule

Sampling

Shift  Date Dumtion Leq (Threshold 80, 90/5 dB)  (Threshold 80, 83 dB)
(min) Dose(%)  TWA(B)  Dose(%)  TWA(AB)

o4 415 TS 39 66.3 155 76.9

o5 45 762 38 66.6 1.1 755

Day 26 45 796 57 69.4 2.3 792

o 415 768 40 66.9 125 76.0

Mean 475 775 44 674 16.4 76.9

11 90 755 42 626 197 752

Night 213 900 792 78 67.1 474 79.0

Mean 900 774 60 64.9 336 7.1
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342 FEU9 AT 23kE B4

(E 20) 45U 939 25 534

Sampling Korean MOEL OEL rule ACGIH TLV rule
Shift Date Duration Leq (Threshol 80, 90/5 dB) (Threshold 80, 85/3 dB)
(min) Dose(%) TWA(B) Dose(%) TWA(dB)
2/6 534 70.8 0.8 545 1.3 65.7
Day 2/7 530 71.0 0.8 545 1.3 65.8
Mean 532.0 70.9 0.8 545 1.3 65.8
2/11 896 65.7 04 455 0.6 60.4
Night 2/13 894 71.1 1.1 52.7 1.8 64.8
Mean 895.0 68.4 0.8 49.1 1.2 62.6

(F 21 F2d Y9 255 34
Sampling Korean MOEL OEL rule ACGIH TLV rule
Shift Date Duration Leq (Threshol 80, 90/5 dB) (Threshold 80, 85/3 dB)
(min) Dose(%) TWA(dB) Dose(%) TWA(dB)
2/6 526 71.4 0.8 54.7 1.6 66.7
2/7 531 72.3 1.3 58.0 2.6 68.7
Day
2/8 546 72.8 15 58.6 2.6 68.5
Mean 534.3 72.2 1.2 57.1 2.3 68.0
2/11 897 68.1 05 469 15 64.1
Night  2/13 396 70.3 0.8 51.1 1.3 63.6
Mean 896.5 69.2 0.7 49.0 14 63.9
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Sampling Korean MOEL OEL rule ACGIH TLV rule
Shift Date  Duration Leq (Threshol 80, 90/5 dB) (Threshold 80, 85/3 dB)
(min) Dose(%)  TWA(dB)  Dose(%)  TWA(dB)

2/6 574 75.5 1.1 56.4 8.4 735

207 541 73.2 19 60.4 2.8 69.0

Day

2/8 539 74.2 2.6 62.8 4.0 70.6

Mean 551.3 74.3 1.9 59.9 5.1 71.0

2/11 895 68.9 0.4 45.7 0.7 60.8

Night  2/13 900 72.6 2.3 58.2 3.7 68.0

Mean 897.5 70.8 14 52.0 2.2 64.4
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ABSTRACT

A Study on the Characteristics of Firefighters' Daily Noise

Exposure in a Fire Station in Seoul

Yang, Young Suk

Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering
The Graduate School

Hansung University

In order to evaluate the noise exposure level of fire fighters, personal
noise doses were monitored for fire fighters working at the command team,
the fire response team, the rescue team and the emergency first—aid response
team. From February 4 to February 15, 2013, day shifters were measured at
least 3 times and night shifters twice repeatedly. Larson Davis Noise
dosimeter Spark 706 was used to measure personal noise doses. The
microphone was fixed at the collarbone area approximately 10-15cm from
the fire fighter's ears. The noise dosimeter was pre— and post— calibrated.

Average noise exposure level of the rescue team showed 79 dB during
day shift and 75dB during night shift.

One of the samples for 4 days measurements exceeds 100% of ACGIH
TLV dose. The rescue personnel was on icicle removal job, and during the
12 minutes of removal he was exposed at high noise of 101 dB which takes

up 96% of the daily noise dose limit. The noise was mainly from air
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pressured hammer and drill. The noise monitoring results from other days
were considerably low. Though intermittently the rescue team are at risk to
be exposed to high level of noise and must be equipped with personal
protection equipments, such as ear plugs during such operations.

The fire response team’s results indicated that the average noise
exposure level was 79 dB during day shift and 75dB during night shift. The
probability of exceeding the daily exposure limit during day shift was
predicted around 8% and during night shift 3%. Hence, if not for exceptional
massive fires, for general cases of fire response works, the possibility of noise
exposure exceeding the limit is low.

Results from the command team showed that the average noise
exposure level was 76 dB during day shift and 71dB during night shift. The
probability of both shifts exceeding the exposure limit was 5% at the
maximum. So from this observation, it is believed that the possibility of
exceeding the limit is extremely low. The probability of average noise
exposure level exceeding the limit was 2% during day shift and 0% during
night shift.

The average noise exposure level was 73 dB during day shift and 69 dB
during night shift from the medical unit’s results. The probability of both
shifts exceeding the exposure limit was 0%.

The overall fire fighters' noise exposure level were below 80 dB.
However there is possibilities to be exposed at high noise exceeded the limit
during tasks generating high level of noise. Therefore, it is concluded that fire
fighters’ noise exposure does not exceed the limit for general tasks during
both shifts, however when conducting a task accompanying high noise, there

is a possibility of exceeding the daily noise dose limit.

[(Keywords] fire fighter, noise, noise exposure level, noise dose, fire station
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