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Abstract : Personal and static sampling for formaldehyde, wood dust and noise monitoring, in accordance to the
equipment running on the day, were carried out throughout wood panel manufacturing process. Even though the
exposure level of formaldehyde and wood dust were below than exposure criteria, but the personal protective
equipment(PPE) for those should be worn to everyone in the process because of its potential characteristics like
carcinogenicity. Also a few local air extraction system above the cutting, grinding sections and organic blending
room should be required. Most of the exposures of noise exposure were exceeded permitted exposure criteria, in case
of Hopper operators, exposed to maximally 94dB(A) as LAeq 8hr, therefore active controls like PPE, monitoring, isola-
tion etc. are necessary. The main sources of noise were caused on compressed air of the machinery, radio sound and
operation noise like running machines, conveying, cutting, sawing, moving vehicles, storing and so on. For the com-
parison of control criteria in each country, the permitted exposure standards for above hazardous materials and noise
in Korea, ACGIH and Australia were discussed. We have recognized that the Korean criteria should be discussed
urgently to give the right information to employee and modified, if it is necessary.
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Table 1. Comparison of exposure criteria on hazardous ma—
terials

Formaldehyde. CAS NO.

Wood dust 50-00-0

hard wood | TWA I mg/m’

TWA lppm(l.Smg/m3)

K 3
o | soft wood | WA Smg/m” | STEL 2ppm(3mg/m’)
STEL 10 mg/m
hard wood [TWA I mg/m’, Al fing 0.3ppm(0 3T
ACGIH 3 ciing V.oppm{U.5/mg/m-),
soft wood | L WA Smg/m’ A2
Ceiling I0 mg/m

hard wood | TWA I mg/m3

TWA Smgin® TWA Ippm(1.2mg/x§13)
mg/m STEL 2ppm(2.5mg/m’), 2
soft wood | ore 0 o/’ ppm(2.5mg/m’)

Z 1. Al: Confirm human carcinogen, A2 or 2 : Suspected human
carcinogen
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Table 2, Comparison of noise exposure criteria®™

Korea 1. 90dB(A) as LAeq 8hr
o 2. Maximum noise pressure : 140dB(A)
1. 85dB(A) as LAeq 8hr
ACGIH 2. Maximum noise pressure : 140 dB(A)
Australia 1. 85dB(A) as LAeq 8hr
@ 2. Peak sound pressure level : 140dB as Lpeak

o]AL EE 80dB(A) /9] =EAdel Uit A
Atoln, H4 3% olike] 13t A kE ALE
HH, 28 n8go] 3dB(A)o] 1 8A]7F 7|F 85dB(A)
ZA FAE Zo] 100% o|Atold I A= x5}
Hroh

CY/T1 +CfTr+...... Cy/Ta

G 30 AbedebAE- A 7 A (Division 2.10 Noise)
ANA AAIBHE 2FFEIEL AN 7Hdhe F
Z(LAeq 8hr)o] 85dB(A)o]x 489 71 3z
(Le.peak):= 140dB(A)S T#A3I 9loerg ACGIH

o FAST, FRAAR, AFTEA L FYAS
A aFekE ZAE oA & 7)Fe] A gHol

X1 Qltk 53] AP T SAFLSEHA o
g 7)1EAE FAEL g Bt o
7ol BE 527 F(AS/NZS1269.3)0L 280
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TEA R ARZ 2 gg A EAHE b
of Zgeh= Mars IOMsl=9) ZUIAE AP R 9
Z(SKC : Model 224-PCX R3)E AMgslgth -2
£ 2L/minZ2A] A& AF A1} Fof) 1FE ZE} v
IS A3t AT o] o AHEE uﬂﬁaﬂﬂ
o Z2](Type DM-800, 25mm, 0.8um)& A& &34
817] 24417 Aol F2o] HES P, ElFE
= A SHoaRE AN

32. xFUM5I1=

EZU3| = g A7 FEHTES(TWA ; time
weighted average concentration)e] =742 Levin(1988)
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Table 3, Personal exposure monitoring result of formaldehyde concentrations in breathing zone

Operator S(t’?gt/aﬁ?dmzi;:)e CoAr:eE:%;n) Comments/Observations
Holzma operator 07:55-14:52 (417min) 0.064 No respirator worn
Prod spreader 09:55-15:47 (352min) 0.084 No respirator womn
operator
Lam1-3 packer 13:00-15:58 (178min) 0.125 No respirator worn
Treater operator 21:50-07:50 (600min) 0.259 I‘::at‘::"icri“;;’;i%"’t‘;;e Stayed over Mgl to operate the
Forklift driver 09:10-15:53 (413min) 0.094 No respirator worn
Lam 1 operator 09:21-15:50 (389min) 0.071 No respirator worn
Lam 2 operator 09:23-15:57 (394min) 0.075 No respirator worn
Lam 3 operator 09:18-15:52 (394min) 0.077 No respirator worn
PB 1 operator 09:40-15:47 (367min) 0.122 No respirator worm. Dust released from the machinery
PB 3 operator 09:43-15:43 (360min) 0.127 No respirator worn. Failure of the machinery
MGPB 4 operator 10:28-14:46 (258min) 0.129 g&;;;‘fg"ﬁ;s“’g;“thz”"‘mk:;i‘;’fryg"}; - gti'::;)ples
MGPB 2 operator 11:12-15:10 (298min) 0.090 Not often use respirator

Table 4, Static exposure monitoring result of formaldehyde concentrations

Monitoring location S(t;(r’tt/jn%::lr:)e C(l)xn‘.,ezgf)fn) Comments/Observations
Lam 2 gate 10:25-21:20 (655min) 0.145 -
Lam 3 gate (G block) 10:20-21:15 (655min) 0.012 -
Glue blending PB2 10:58-15:30 (272min) 0.063 Glue spillage on the mixer and the floor
Glue blending PB 10:55-15:28 (273min) 0.104 Glue spillage on the mixer and the floor
PB 2 press 11:00-15:04 (244min) 0.055 -
PB 4 press 10:50-15:18 (268min) 0.021 -
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Table 5. Ambient exposure monitoring result of formaldehyde
concentrations around Factory A

Monitoring location Start/End time Average | Comments/
nitoring (Total : mins)  |Con.(ppm)| Observations
North East of Factory| 08:22-12:22 (240min) | <LOD*
South East of Factory| 08:30-12:30 (240min) | <LOD
- Wind direction :
South West of Factory| 08:42-12:42 (240min) | <LOD SE—NW
North West of Factory| 08:50-12:50 (240min) | 0.007

*LOD (Limit of Detection): 0.05ppm

42 23X X8

554 Bl A MRIFZ 4 AZ=2 2F
AIE Table 6, 70 FEMIRN Y 3 &71EEY E
< Ade YER @k BEA E3171(PB3)
o AxE 3F FY SHHAE &skon), BAS
YRR ARSE FHo) Fo QI O &
7] PB13} PB39] Aojwhd Yol FAuj7|AA
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o A2 F71Y BFo| FEA &3, PBI}
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7152 29kt

AN E2E 24T JHNe €8 B,C, D, E G
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Zo ot AAEAE Al dFshe e L
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Table 6, Personal exposure monitoring result of inspirable dust concentrations

Operator S(t,?z/ti?dm}-;ge D(‘;?g,i?;‘ ) Comments/Observations
Packing operator 08:05-13:08 (303min) 0.33 No respirator worn
DET packer 16:15-21:41 (326min) 0.51 No respirator worn
Sender operator 09:30-15:31 (361min) 0.37 No respirator worn
Press operator 09:52-17:43 (471min) 0.35 No respirator worn
S pertor | 55745 o | a8 | Mo wrir o e e opetin g
MGPB 4 operator 10:25-14:41 (256min) 047 No respirator worn
Sender operator 11:15-14:48 (213min) 0.92 No respirator worn mostly

Table 7, Static exposure monitoring result of inspirable dust concentrations

o . Start/End Time Dust Con. .
Monitoring location (Total: mins) (mg/m’) Comments / Observations
Block G 10:40-21:11 (631min) 0.19 Dust released by compressed air
Treater block 10:50-18:27 (457min) 0.25 -
Press 10:05-21:25 (680min) 0.13 -
Saw room 15:29-19:29 (240min) 0.85 Dust released during sawing
Organic B/room 11:00-15:10 (250min) 1.03 No sufficient air movement. No local duct system
WESP; near chemical 11:20-18:15 (415min) 0.20 .
storage.
Wehner X Feed 11:23-14:52 (209min) 0.55 -
Hogeer operation Significant dust from the operation. Dust and wood chips
Beer op 11:30-14:58 (208min) 1.25 released from the chip preparation building across the Hogger
room . .
operation room (strong wind E—W)
Arsm room 11:36-15:00 (204min) 0.82 Dust released between PAL shaker and bag house

srRoIMetsix|, M22H ®3%, 20074
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Table 8. Monitoring result of personal noise exposure

Start/End Time Average noise Peak noise Hearing .
Operator (Total : mins) exposure dB(A) exposure dB(C) protection worn Comments/Observations
Holzma | 4600, 14:52 (412min) 889 1343 Wore EAR | Radio sound. Hammering o clean
operator up. Sawing timber
Sender . . . Radio, conveyor system Compressed
operator 09:33-15:33 (360min) 86.6 1389 Wore EAR air from the machinery
‘;’;‘k‘ef 11:00-15:00 (240min) 85.9 130.0 Wore EAR | Radio, dropping damaged board
Hogger . . . No hearing Loading wood chips and particles,
operator 11:32-14:55 (203min) 940 1413 protection worn | vibration of Hogger

-EAR : Ear plug, Orange & Green color, Soft, Super fit, SLC80-23,Class4

--PELTOR : Ear muff, Black color, H7A, Class 5

AE AR FPdl7] Astde A, 2TEA
2 olg3ke Aol 4FTVIZ AAS YR ¥t
A% Ao 2 24, EXAARHE 1A
Aol £F27to] s Al FulU 5L AR
A2 AR, 2EPAE R BA7I)Y 22 4
3 ARG A gol o Aol

43. 25 F=

43.1. /A 2 ARAY =
Table 8& TANN 2Fah 22A A E25
A289 MIERE AT @340]111 Table 9=
AN £ARE F8F Auld] A INB2S
A Adolth. Age) TR VIAEY BF
Soll meh Fr1H o2 4RE Aolg

N, ol rlr

Table 9. Monitoring result of static noise exposure

JERIRLe.

U, g dog 349 M de B2 A58 L
Atz glow, B3 & 4289 UL FEH4,
7 ¢ 2 Ferbaaiele] uhee] 2}i(Stip
process) Boll 2l3le] WA Q) oH, E&] ulie] 2zt
g FHoe 2 &gl 7 TAHU
Table 8o Vel 22be] /MRIZFZS e &
T 3|-4%|[85dB(A) as LAeq Shr]E %33t Je2
Bl on], 53] Hogger A4S A5+ 3
94dB(A) as LAeq 8hr7tx] Z2EHU L, FH2L7}
A% FE7FEAE 2H}F LT ii%-?% 2}
2312 e 2EAF BAFA oY oHE A2
2 BxHoz AHH} Table 9 JEbA 9= Z
2o A4E tiRE FHEIFEXNE 2SI,
E3) ¢t&F7)E AHEshE AdAolME didd] =

Monitoring Start/End Time Average noise . .
location (Total: mins) exposure dB(A) UWPK Comments / Observations
Homag 1 13:40-13:44 (4min) 91.0 Compressed air released from the machinery
. . . . Compresses air re-released from air duct system
DET(cutting room) 17:30-17:40 (10min) 91.1 112.0 and air pumps. The strip feeder
89.0 - Next to the strip feeder
DET . . .
(around the machinery) 17:40-18:00(20min) 83.4 - Around the DET
874 - Next to the air compressor
83.0 - Turn off the radio
Block G 12:50-12:57 (Tmin) -
87.7 - Turn on the radio
MGML 2(grading station)|  13:00-13:03 (3min) 72.1 -
. . . Radio, compressed air released from the
Spreaders 13:15-13:20 (Smin) 876 ) machinery and the lid of machine was opened
Press 13:30-13:33 (3min) 809 -
PB 2 Loading traysfeage| 13:10-13:20 (10min) 828 1150 Deliver trays (foaming line). Compressed air.
Outside Wehner saw cab|  13:25-13:29 (4min) 1017 1176 | Sawing & motor sound, compressed air released
from the machinery
Sander between 2 heads 13:45-13:51 (6min) 94.1 112.0 Compressed air released from the two heads

* UWPK: Un-Weighted Peak, Detect more than 110 dB(A).
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Table 10{b). Monitoring result of environmental noise exposure around Factory A(Night shift).

Iﬁggggg;g Sz;zfln(?m{;rsx;e ei;z;ﬁ%: Egi(slf‘) UWPK* Minimum level# Comments/Observations
#1 23:47-00:00 (10min) 60.4 - 58.8 No traffic. Wind blowing in short term
#2 00:01-00:11 (10min) 64.6 - 59.6 No traffic. Wind blowing in short term
#3 00:12-00:22 (10min) 65.6 - 65.1 No traffic. Wind blowing in short term
#4 00:23-00:33 10min) 64.0 - 63.1 No traffic. Wind blowing in short term
#5 23:10-23:21 10min) 50.6 - 50.0 Avoid traffic. Watering on lawn
#6 21:55-22:07 10min) 49.7 - 489 No traffic
#7 22:59-23:09 10min) 45.5 - 423 No traffic
#8 22:48-22:58 10min) 39.8 - 38.7 No traffic
#9 22:2522:35 10min) 396 . 374 S e P fom the site.
# 10 22:37-22:47 10min) 386 - 37.1 No traffic
# 1 22:10-22:22 10min) 45.0 - 41.0 No traffic. Forklift beep from the site.
# 12 23:34-23:46 10min) 53.6 51.3 Avoid traffic. Wind blowing in short term.
#13 23:23-23:33 10min) 529 - 50.4 No traffic. Wind blowing in short term.
#14 00:45-00:55 10min) 448 - 34.7 No traffic. Wind blowing in short term

# Minimum level of noise is the lowest level which can possibly be a background noise level
* UWPK : Un-Weighted Peak, Detect more than 110dB(A)

Table 11{a), Monitoring result of environmental noise exposure levels around Factory B (Day shift)

Monitoring Start/End Time Average noise . - .
location (Total :mins) exposure dB(A) UWPK Minimum level# Comments/ Observations
#1 14:02-14:08 {6min) 54.1 - 50.8 No traffic
#2 14:10-14:14 (4min) 76.7 - 68.1 Approx. 13 vehicles near factory
Avoid traffic. Heavy vehicle, grab loader and
#3 14:15-14:25 (4min) 62.4 - 56.6 forklift beep sound from the site. Compressed
air sound from the site
’ . . Avoid traffic. Heavy truck and forklift beep from
#4 14:27-14:36 (Smin) 61.0 ) 317 the site. Compressed air sound from the site.

Table 11(b). Monitoring result of environmental noise exposure levels around Factory B{Night shift)

Monitoring Start/End Time Average noise * .- .
Jocation (Total mins) exposure dB(A) UWPK Minimum level# Comments/Observations

#1 22:03-22:14 (10min) 58.3 - 55.8 Avoid traffic. Forklift beep from the site
Avoid traffic. Compressed air sound from

#2 22:17-22:30 (10min) 60.6 - 579 the site. Pedestrian crossing beep due to
failure of the system.
Avoid traffic. Compressed air

#3 22:32-22:45 (10min) 50.8 - 484 sound from the site. Forklift beep from
the site. Traffic noise near factory.
Avoid traffic. Compressed air sound from

#4 22:46-23:00 (10min) 54.0 - 51.6 the site. Heavy vehicle, grab loader and
forklift beep sound from the site.

# Minimum level of noise is the lowest level which can possibly be a background noise level
* UWPK : Un-Weighted Peak, Detect more than 110dB(A)
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