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Investigation into Air Pollution in Car Shipping Workshop in Pyeongtaek Port
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This study purposed to ihve-stigate air poﬂution in car

shipping yards and, for this purpose, we selected an outdoor

open-air yard and an indoor varp into the ship and measured the
concentrations of sulfur dioxide, nitrogen dioxide, carbon
monoxide, PM 10, PM2.5 and heavy metals in the air. The
results of this study are as follows.

No significant difference was observed in temperature and
- humidity between the outdoor and indoor workshop, and the
' .}—;ave:age air flow was (.52 m/s in the indoor workshop, which is

higher than 0.19 m/s in the outdoor workshop(p<0: 01). The
average concentrations of sulfur dioxide, nitrogen dioxide,
carbon monoxide, PM10 and PM2.5 according to workplace
were 0.03 ppm(£001), 0.03 ppm(:£0.01), 046 ppm(£0.22),

3944 prg/m{(£2.45) and 545 pg/m(£115) respectively ini the -

outdoor workshop, and 0.15 ppm(£0.05), 0.22 ppm(+0.06),
8.85 ppm(£3.35), 23639 ug/nl(58.21) and 15243 g/’
© (£35.42) respectively in the indoor workshop. Thus, the
concentrations of gaseous substances in the indoor workshop
were 4.9-19.2 times higher than those in the outdoor
“workshop, and the concentrations of fine dusts were 59-27.9
times higher(p<0.01). In addition, according to the result of
investigating pollutant concentrations according to displacement

 and the numbet of car loaded when shipping gasoline carsinto -

the ship, no significant relation between the number of cars
- loaded and pollutants was observed in shipping passenger cars,
but the concentrations of nitrogen dioxide and carbon monoxide

got somewhat higher with the increase of the number of cars

10aded(p<0.05), In addition, thc.céncentrations of nitrogen

dioxide, carbon monoxide, PM10 and PM2.5 in the air were
significantly higher when shipping recreational vehicles, the
displacement of which is larger than passenger cars, than when
shipping passenger cars(p<0.01).

. On the other hand, the average heavy metal concentrations of
the air in indoor workshop were: lead - 0.05 pg/m(£0.10);
chromium - 0.90 pg/m'(0.18): zinc - 038 pg/m'(+0.24);
copper = 018 pg/m’(+0.22), and manganase and: cadrmmn .
not defected,

In addition, the complaining rates of ‘asthma,’ a major
symptor’h‘ of chronic respiratory diseases, were 18.5% and
22.5% respectively in indoor workers and outdoor workers.
Thus the rate was somewhat higher in indoor warkers but the
difference was not statistically significant. The complaining
rates of ‘chronic cough' and ‘chronic phlegm' were very fow and
{ittle different between indoor and outdoor workers.

. The resulis of this study show that the reason for the higher
air pollution in indoor  than in outdoor workshop is incomplete
combustion of fuel due to sudden start and over-speed when

* cars are driven inside the ship. In order to prevent high air

pollution, efficient management measures should be taken
including the observance of the optimal speed, the improvement
‘of old ships and the installation of efficient ventilation system.

_ Key Words : car shipping, air pollution, questionnaire survey,

subjective respiratory symptoms
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i U SEARYOR LTI G el ek
4, Heka} A ] 214 g ksl ol A4

& st9she A 258 Su]dit) itk 3t
FogE et 58 4 “‘ AgtEal 2o *J%‘X}%i}
= st[Lv,] szg &n}uH T 7]1;]. Li ] 01 _Zr.‘i%
1 A 58 wloH(EA A, 2000).

ARH 082 4% FAPAE §53,248%0] 11 7 F o8
oM, Aw W eEdE MH| AN EAAREE 174,676,
T3 SHEHE Y AR ASE 599704, 174300t
T, 2002). $HA H=pel] Q)= 29703 9] ukstolAbl A 4
© 2747040131 8 FAR = YA 9l 109587, &
TL_}_%J_ 106455 22 F 21,6030 (=T HEFH 3],
2003).

AT EGL A E oA sl 2 Faljel 2t
E=EE e ZEA AR AR E sk 22 A
Aol eitst At faldate] k& A T eSS 245

I A3 A 7Ftsled 43 21*‘%!%73% A8k A
olt}, 2002 AANAEY HAIHS B A 2]
A EA AR 7} 28 7457H*°ﬂ*1 o}H 7] 31,6637}
A7 SR EY 2003). 3 A E AFekAR A
ol 23l 20044 12 ‘%Ei AT W71 59 o] A}
AAbellA] 191 o]4de] Al Ao g S, 71 U
Aoflrk g5t Zl0] Suj9} &9 FREFA] gom M A
A S7EA A Slet 28y oA L el Aol o3t &
77} At & o] Fo] 2| A] o} Z R 2}e] 7A7Fo] YF ekl )
on mEkA 2AEAZAo] HuHA| o2 2ol gt
A7t asitt AeAt AAAYE 71 F e At
29I AR AL 71 7kA R <lsl] WA= ZpAAk ul glapa)
9= Z2AE| w&EH T Y

W77 2 AbEak 7o) AE e} %‘3 23ato] 54
S 85 o Pk Ao wEEE g5l R
g2t Agol el oFH Afo| gy Ei 19k 8 ) of
AL EA o A= 3 LPGE ¢ dAs EA
(CO), &8P AHO), A sl (NOx) Fold, o 3]ukg-
o A% g sgtEo] MiEs 1, As dRR sk 2k
e T2 ozt 3AkskE(SOx) ] vl Eo] EA|A] Hok(&
F, 2000, ]2 st EAEL 7] 299 dEFA 0 HE

HER QA v G2 224, 3t A 9 o

A5 120053 102 13, A=Y 12006 39 28

AEAE ARG G 7109 AezAb 45

2790 55, % 1213 2712 5ol whek chErhuel g,
1972).
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S5 AT T A Yo EETHE s HeE S
o7tk

ApE At iE7HF dakshd s Algte] E91613 S A
$- dAF 2 F 2N (Hb) 2 50| Abaof visjA] ok
2102408 A% 7ete] FAF Abaeut 5HS 7has
7“3} Wb ZANER FFEE ALY BHo 7 Ard

Ta oA F5 WA= AP7A] 015 4 QIeHA 7
A, 1995).

§H8 2ksat 7| 7EAR QIS A E AT TEAIER S
7o) 10ymolste] 2HE JAFEA ti7| 5ol WiE HE 2 ¢
AR Th @ Rgt tf7| el wEo} vy F &l o3 5 2
o] o] E S o7 4EA Qi E5
th7]zl %‘ﬁtﬂol"é o) det AL QApEA S
AAE Sto] HA AA o] FEE e 2AEARE g
HFekE el iTEr(PAHs) Benzo(a) Pyrens’50] E3ty]o]
oh:].

ISO (International Organization for Standard) 2] A 2]ef| u}=wH
UAA717F 185m )] HAE FE0] “FUA (inspirable)
Azl el ot o & § FE-0 R o] Aol Hatshe
HA| F, T2 9 (extra—thoracic) DA 9} 7|, 7]#A] B

o Aztehz HA &, ‘FHA (thoracic) HA|’ i TFEE 0.
o], S R HE A7 (D50) o) 10mS) HAZ skl
FAE A= gA 7%, 713X o] FEste WA
{tracheobronchial dust) £} Jﬂi"ﬂ Azbsh= WA (alveolar dust)
2 skl en, Hzef Rashe WA g 25 WAlgy
8F31cHISO, 1995).

ol TFMEA F Y70l 25m ol & #31(PM25) S
ThAl el Al iRkt ar #-578ko] k) ¢l Ao 2.5m oAk B
Adigizks T2 A4 wjE oA wiEEE BAL &g o
ZAL 5 A gkl ol ARk ARsAke) w7 7ks, Akl
oM ity H7lE 27l 2] WiEs A SofA
ARNE7 % 8t 259 F3sh vhgoly 7k B39 &
% 58 Folol AdF 24402 AEY|E d)(Gartell

T AL AT (A& AT AlEE 1349 QA n AR B AT
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T2 7S SO, NOx’, NH:*, OC (organic
czubon), EC(elemental carbon) 3! Pb $-& 331 n|ghg
oFey A lth(Seinfeld, 1986). 0] 52 71717} 2 th Al Ao &
o7 Aol 7] ftof| ZF 350 8 d7] L9 E
Z]EJ)r_/] ?Y;d—o] Ag_o]o]-oﬂ _9_ 7]7:”&_/] zltﬂo 01071 /\
9+ 3HEo] =1 (Infante &, 1991), A A| 2 Y2 H]-E
278 YA CE oS3 Ho ATZNE B PMI0KE T
PM2.57} Y89t o g4ldt AaaAlE B9 o (Schwarts
= 1999).

olg{dt EAJ 02 Q] Mo A= thekdt A+E F3l
n| A Q) Apel] ek A AE #st glod H‘
EPA (Environment Protection Agency) o4+ 1997'd¢] P
71242 7F B 65 pgm', AHET 15 pg/m') & Uéo}O%
PM103} 37 AREstar 9lom, f-gluete] Y7]7] % 1995
19 1957 E 1A 71EE v]A WA PMI0S R A|3s}
NI =g

HA Qe A5 & 2H d7|F vAs e GEAE] AHY
g9 Z7}E E?}f& B 1174749 ﬂﬂ%# #do] 9l
o daje] ¥7]e o] A FHES oA & Y=t
e Hask 1&g e

<, 1975).

17tk & Wulgt AR
o]CH(Bates, 1995). F34 1A+ i%—fi— AbehE 2] AbgEO]
U QES Y 5 A1 B3], mdEolA] o5 A
gro] = YERIL Qlek gk WA QIR 22 E5)
she WA U Fo4E2 SE7A Wik ohzt A8 &
A7) el G A= A SR 8 Kt} (Chapman 5,
1997; Voutsa 5, 2002). 3HH o714 ®3}Folo|H = PAHA
29 AHS, Xiﬂ% T, Ay AsA va 5 4%
7129 Aztel j19lo] ofshibrtie A= FA 0, &}
F2ke] 48t 71 2 Akl gl whet o]akahA 4y, wA
A QAL F7EFAC JeH @A 204), 27
(1993) th7] e.5dof 23l ¥hEE 4 QAU = otabe)
3 ezl w7 EA Goluy 71 F A &
E7]12%0 7 913 Y& (980 dT] o] = uf o]Ato g
Z7lslgickn Basknh w3k t)7]0.go] &L E B
O|E 17248 747}of| v x| & 3ol tfs] A A+E
THOl & A 5, 1988; 2H4 3 5 1988).
71EY 04?011*% WIQOU A7 ol T3t A7t
gitstA ZEEo] gtovt A AN et wE
=3 1:]._?4 zlqj%]—/\o] X}E;‘(]. *1140);]/] )ﬂtﬂ- zhﬂLHJg_ ] ﬁ
Z*EJL A5 2o} w715, A ¢l Ao we} =2
= fafllate] S} g bof et A AFE = vfg v gt
Aol
ole] & Ao N AgAat MAFAAE ] A F-of g
25 S etsto] 2ol wheh 2R} vl 7] 7k

A, ZPEX} *1 H?;u ZLOJEM o ARSI}
SA|, A5} w717k Q952 (SO, NOy, CO, w41,

%T—:U\) h:.t:E_ 121 5].1;].

AR, 2o W 57 AT dE AR,
0. APYA U 9

1. 970y

2 AT A7 el AR g AE MR-l A ApEat
*d@ 22} 15782 o g 55748y B A4S
AR fé%l% dotr 7] gJsto] HEZARE AAE
o}, ok 3y AbEal A AA] AAITHERE Ak
HA Ao A FAF 2 1 A0S s 22AR] 73] 9
& vE 4= 9l f8l 29le gelshy] AAste] SR
Q1 Ayl o] 573 ALZ (inner ramp) 2] A 8875 #3510
u] A 2] (PM10, PM2.5) &} o}8HAF7EA (SQn), o] AkgA A
(NO), YAk (CO), 345 (Pb, Cr, Cd, Zn, Mn, Cu) & 2
e, v pAH o g §2 8449l oFA A (apron) &
A4 sisict

2. A

1) E3Hpd

A2 AHe A AH20] o] Folx|= 0.
A2 (08:00-09:20, 10:00—11:20) & €% A 7+c) (13:00—
14:20, 15:00~16:20) ol ©F21 2 (apron) & 717} 23] % 83| & 1t
Bfo] 249l om, Avhy 2t2e] £2 ol 52 (inner
ramp) ol A= Wl 7] &o] 1500 CCS} 2500 CCQI AFE-#F71 2 )
s o PRt ANsE 4347} ison) vl
75-9F 1504 o) 739 o] 7px] 2 22} -1-R-shoq 83|
32§]§. =2 —3].03 \;].

YAFEEAT PMI0T PM25E UMI“W% 7191 Aerosol
monitor (GT-331, SIBATA, Japan) & 5743 , ot b~ o)
olatstal A A A] ¥ (Detector tube, Gastec, Japan) oF YAt
3}ek22t= CO/CO2 Meter (COX-2, SIBATA, Japan) & ©]4-3}¢
243191 0o, £F<:(Pb, Cr, Cd, Zn, Mn, Cu) 2 7{AAIZE
Z]7) (ESCORT ELF, MSA, USA) £ Mixed Cellulose Ester
filter (SKC, 37mm, 0.8¢m) ol #}Fsto] ZAHF$-3121 7, korea.
Electronic Grade.) 1m¢E WA Y1 S/ 9m€§ 2 7Vet &
Microwave Digestion System (QUESTRON. EnviroPrepQ45.

A




USA) & o] &30 Mx]2]sh™ MCE FilterZ %<1 & 4x-&
413333 % 7| (Atomic Absorption Spectrophotometer, Varian,
Spectra AA—880) 2 ®AISIILE 7|42 71, F 5, 714
= AMELA(8360—M—GB, TSI, USA) 2 o] §-35o] ZA}s}
ek

2) AT ZA

2 AtolX s 3571 A7 T8 Hetstr] S8t v
= §58+3] (American Thoracic Society, ATS) 8] (3l A
TA|(ATS-TLD-78) & 47d3to] o|g3t%l onf AP &
Ak A2 Azt A7) 7194 02 sisit 719 2 %ol
L ZEA ol st BEAYE S| st o
4l 3h=0 713 (cough), 71ell (phlegm), 4] (asthma), S &
SO 7 713X E S YER = 713 T st dist 23
& A SAATE Fls ¥ Sl e A AY v
A 71" & Sk o] A Foll 371 ool s=Al9 F ¢
A AEH A EAE AEste] wdabgla A (wheezing)
T} 3& T (dyspnea) 57do] QAo gt RO M4
= A5ttt

3. 244

Aol that FA SHA 542 SAS version 8.01 T2 1S
o]-&33ith 22|91 o}A A (apron) T SU|Ql o] FFALE
(inner ramp) oA 2] S BEA ] F & Afo]F K] Y3t t—
testE AAI3H 31, Ay o] F J AL (inner ramp) oA AH5
xko] 7|2} FAfd|grof| whE 2fo] & K7 Y8k t—testE
AAISHd ), ek E ] B4 g 57| A 8S et
e P71, sz, Ao A sAES
T3} chi—square 77dHE o] &38fo] &9 2 (oF4, et
o) T} SUIAA 717}, 2H, 2139 &) 247t S
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2ol Qo] FAL A A g A3t sated o TR
3 29 ¢lgo] MA Q9 8, ahxte 9 12W o R HA Y
ofx glom NA QA9 7T AAS st AES |
4, 717Hkey car) 2'3, Zeto|H (driver) 54 2.2 3H7)] 27}
S 3 EAF A0l wet 3~47127) 3 59l
A= Aok

Helgke] A9 s 29 19-2084 10725 £ 19549
TEAF A S S5t Qe o] F a7 2 YellA v
Al 4~52 Aot 25 7HA 0% 7} 7]5E T @k
o5 8k 9k

7}t 759 ks Al n opa o] FatH o] Q& AE
AFE 5go] & 22 Aol uksh= ¢ehg shs Zlo] &
Zto|H (driver) o™ o]u EzjolHEL 24 Eo| F5-¢t
LAAE WA 5le] 2 UL SE8ka YA 29 MY A}
E3 28 £ @0knv] ) 2 Fe]ES ela S Fopgt
oJ9) o] At E HBkA] 98 4 Qlth et A elA] &
59 UAE 7hAo} & 2 7]FHkey car) 9} A543 2}
dolr}. & 719h= A 549 Aol wel T4 Fapsh et
ol Holujol 2zt d 7150l WA 3] FApAL 4
= Aol

717k} Al g o] 2 @A oA Fo R} S-AHo] H= A
S M40 A et 8 4 9lom A5 9 Jaet F2
LA F3, LA, 22 e S wetshe Ao g
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2) Agak A A2 v
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Sapste] Aduhe] AxS el M AEHA = A2
& = AARROA G HFol} & HolA] ok HofA
&2 QU3 AL E W8] Ysto] Abd el HALE ] FE,
Yo, AFgAke] A7)(Hol, &, mol)Fo] ZAFE oo} 3.,
Ful gl M= AFEake] Aad o] Asts]o] 917] o
o] FH]E FakA] AA|7E & Al E E ofof s A
of met 41557} 35| U &5 S AHEste]
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48 Az - AF

517] $)80 ghals] 512 Welzlo} st} YEr o] AT B
51, Alue] £0% Qla) Ao Akl Hi AL wAa
7] $isto] v A1l & Bl eHs] A5 DA

3) A A gdute]

2Hz2} 28 (Pure Car Carrier : PCC)-S AP A 02 21
2} £48 el whEolX A0 R 15-1213%9 %28 ¢
sEAS Bt

AgAle] FxA0] He g v AE oA Aulz A
& = = ZWAALE (side ramp) & A 1| AL (stern
ramp) & 7HA 2L 332, AUl A & o] F A (inner ramp) 7}
Qo] AAEaprh 2k FHER o] Fsto] Azt

g2k Ao 2= 119 1,2,33 gt

2. 7|8=d

dEAE B 594491 oFA A (apron) o] 7] Q.
Aol 122-135TC, 8.5 of+= 164—-173TCo| 1, SAAS] o]
74 AL 2 (inner ramp) oA = 2.4l 11.9-138C, 9.5
173-188C 2 7 FAattel] EAA 02 {8 2ol = §l
Aok AiEEE S B 82%(F1D), S
U2 ot 375%(F30) 2 ol g 2lolE KolA| oottt

Table 1. Meteorological conditions during survey period

2 - 919 7155 2 Het 0.19mss (£0.08), 0.52m/s(E
031) & o] FAAIREY 7|RAel7) ofA AR} folebA =
oFeHp<0.01) (F 1).

3. HY¥LE 2H=2HY 5=

D 7pEA

SolQl op At SRl o) FAALR o] A A 9 HE
A s B SR olshtA s Het
003 ppm(0.01) 0] 22 FU 222 H 1t 0.15 ppm (£0.05) &
Z FAEA 07 frof gt 2fo] 7k QLI THp<001). o] Akshal A
FEE 29 oM Het 003 ppm(F001), SUlE= Ht 022
ppm(F006) O 2 Sul&] o] oF gul = ottt datkst
B4 Fhe SoldlA Hat 046 ppm (£0.22)0| 1 Sl
H 1t 8.85 ppm(£335) 02§23 2to] 5 W THPL0.01)
(%£2).

o S Al S AEA S oA ol bAL Hat
T U787 (71374 R, 2003) Q1 24A13F H 4
2] 0.05ppme & 73F% Ot AP B AN (o, 2002)
ofl A A|ATet 241 87 =711 2 ppmBrhE ottt 37
T oA FEE B 022 ppm & 7133 7] (H
7137 B, 2003) 1 24A17F SH 1A 008 ppm-s 315

Work- No. of Temperature Humidity Air flow
place samples () (%) (m/s)
A g 14.8+2.20" 38.2%1.7 0.1910.08
pron (12.2~17.30)" (35.4~40.2) (0.10~0.33)
Inner & g 15.542.50 375430 0.524031°
aner ramp (11.9~18.80) (34.2~41.6) (0.25~1.20)
Y Mean®SD. " Range; *,p <001
Table 2. Airborne concentration of air pollutants according to workshop
Work- No. of Airborne concentration
ﬁplace samples SO2(ppm) NO2ppm) CO(ppm) PMI10(ug/m’)  PM2.5(ug/m’)
A 0.03£0.01" 0.03£0.01 0461022 30441245 545*1.15
on
o 0.03~0.05)" 0.03~0.05) (0.20~0.80) (36.00~43.20) (3.90~7.50)
Tnner - 0.1510.05" 0221006° 8851335  23639+3821° 15243£3542"
ramp i (0.05~0.20) 010~040)  (320~1550)  (97.20~354.70)  (6840~195.40)
U MeanxSD; Y Range;  *.p <001




AEA A AR $719.9 A2t

UFT=BLE DES

\ o z

SICE RabiP

¥

"1,‘"%
™o

1

})

i i
H ~ Vi ==
H : "‘\; [(IE A A it
—_— G TX ) P |
T ) -
- Y IR el
- o 3 N -~
- RENTTTY -
. N ftan g o
TR P
=~ 1 41 n
Ef Ta Mo P
SA——
peneee Ry P e
/ FUEL ©DILUT S SHIDBALLSST T2 4
HYERII B4 P HHIER R-LIP

Fig. 1. A side plan of Pure Car Carrier.

C;}-{f B - -
STEFM RapP —
INNER RajpP SIDE RAMP
Fig. 2. A floor plan of Pure Car Carrier.
BRIDOGE

HUHIER Bt P }

R oo oo c]
= R, SN
0/'—"—“"-
1] - e o s - oy
LP RO v — @3@
7 ER e
LA RE HDUSE w_.,// @iﬁo“r-m GF BELLAS T Tk
SHORE BallP . e

Fig. 3. A cross-sectional plan of Pure Car Carrier.




50 A5 - AFS - BA

S} aklbd AR (
3 ppmETHE WetTh Uizl dadshaa

W . EEXHV

R

w5,

ok

2002) & 173

w7
iy

i
ir ro

-

fol H

29) 2 AT 2 885 ppmlE 7|54 7| 5 (7] 8+
7159, 2003) 8A1ZF F4tA] 9 ppm 3t AR BAY (oF

,2003) ] ARFAL E71718<0 10 ppmETHE B

t}.

2) vl AAA]
oAl Q1 PMI02] 5812413l ¢ 3715 3

o z0]9)

-
O -

3944 pg/m(12.45)0] 1 SR A Wt 23639 ug

/m (£5821) 0% FA

3FA ©
5=

= o Aol E HoH

(p<OOD), PM258] 29 AQQ3ol| M 371%F Ht T
545 pg/m*(£1.15), 2 gol M= Het 15243 pgm' (£

354008 AFEY Y Ax2gie] o] FolA| 1L
o] £.9) 2] A B T} ok 284 7H HQTHE ).
s 22149 PMI0F} PM259] 5715 ¥

e S

o=
[6]

(23639 pg/m’, 15243 pgm’) &= 71873 7| &= (7|83 7|5
W 2003)9) 24A1 7 HA] 150 pg/m't} ARIEA R A (=

T 2003) 9 AR F717]5591 150 pg/m

.

I Tw

Jpr

3.0 =
= B &

el

SUYAAARI o] TR F71F TuEY it FhT
w2 005 pg/m' (£0.10), TEL 090 pg/m' (£0.18), o}A&
038 pg/m' (£024), B4} AEH-S AE3H] o] st o
2= 018 pym' (£022) 9] FE 550 F ARJebH B AW (=
S, 2002 oAl A AABHE ZH2Ee] wZ7]E A9 0.05 mg
(), 0.5 mgm* (&), 10 mgm® (oFA), 5§ mg/m’ (), 0.05
mgm' (FFoH), | mghm' (1)) Kok W 0] 3.

4. XkSxtHi71% U Ao ME 2SR sk

LUz Aol M abgA} 7| 9 Tk Al w
2 A5 FrE % 37 2t} Sl A e 150t o]
sk} 150T) o148 Faterol| whE e FEA el ol st
Zpol7} Qolet. A= & Aol A& Fabe7H 150 o]l
73-9-9F 1500) o]/l 7ol o] Aks}A Ash A Abshet el
K &25 zo| 7 QI ATHp<0.05). S8AFe} B4 & 2}
7)o WE o AEA7 e Fee xS Apgelr] oAb
A, daksbebs PMI0, PM259] 715 FE7t 254

=9 (p<0.01) (£ 3).

5. 4=ZA gt

Table 3. Airborne concentration of air pollutants according to displacement when shipping cars into the

ship
Displace- No. of No. of B Airborne concentration
ment car ) |
(CC) loaded SAMP'ES SOx(ppm) NO:(ppm) CO(ppm) PMI0(ug/m')  PM2.5(ug/m')
5 0.1310.05"  0.1670.06 5.714+2.26 192445858  121.90+33.45
léassengef <=150 0.05~0.20Y"  (0.10~030)  (4.20~11.20)  (98.50~250.30)  (68.70~160.40)
ars
(1500 CC) . 0.14£0.05  021+0.04 8.23+3.23 208.80£63.72  140.39142.96
>150 (0.05~020)  (0.15~0.30)  (3.20~12.00)  (97.20~260.10)  (68.40~177.50)
_ 6 0.1310.05  0.18+0.06 6.97+2.99 200.62+59.73  131.15£38.40
ot 0.05~020)  (0.10~0.30)  (320~12.00)  (97.20~260.10)  (68.40~177.50)
Recrea. iso 8 0.166£0.03  0.22+0.03 9.13£1.26 26480+17.17  170.55F13.09
tional o (0.10~020)  (0.20~0.25)  (7.50~11.20)  (250.80~301.20) (149.50~190.90)
z;esh(;f)lzso >150 8 0.18+£0.03  0.28+0.06° 1235+259'*  279.54+33.08  176.86+11.51
0.15~020)  (0.20~0.40)  (8.50~15.50)  (241.40~354.70) (155.00~195.40)
Total 16 0.17£0.03°  025+0.06"°  10.7442.58"°  272.17+26.57' " 173.71+12.34""
(0.10~020)  (0.20~0.40)  (7.50~15.50)  (241.40~354.70) (149.50~195.40)
S MeantSD; ¥ Range,  *,p <005 % %,p <001
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Table 4. General characteristics of respondents
Characteristic Apron Inner ramp Total
39.6517.42" 37.50%6.81 38.46%7.15
Age(yn) (n=65)" (n=80) (n=145)
Working 46.59118.53 45.43*17.05 45.94117.68
duration(month) (n=65) (n=80) (n=145)
N 9.981+2.05 10.42£2.25 1022+2.16
A Working time(hr/day) (n=64) (n=77) (n=141)
(n=59%) (n=67) ’ (n=122)
(n=54) (n=65) (n=119)
Smoking habit
Smoker 53(46.9)" 60(53.1) 113(100)
Non-smoker 11(40.7) 16(59.3) 27(100)

" Mean=SD;", Number of respondents; **, Number of respondents(%); * , p < 0.05

Table 5. Comparison of subjective respiratory symptom between the outdoor workshop and indoor

workshop
Apron Inner ramp
No(%) No(%)
Chr. Cough" 4(6.15) 3(3.75)
Asthma 12(18.46) 18(22.50)
No. of respondents 65(100.00) 80(100.00)

" Cough for at least 3 months of the year for more than 2 consecutive years
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