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Investigation into air pollution in car shipping workshop

Investigation into air pollution in car shipping workshop
in Pyeongtaek port

Ji-Ho Kim - Jong-Uk Won"- Chi-Nyon Kim"- Jaehoon Roh"*

Occupational Health & Safety Institute, Federation of Korean Trade Unions,

Institute for Occupational Health, Yonseir University College of medicine”

This study purposed to investigate air pollution in car shipping yards and, for this
purpose, we selected an outdoor open-air yard and an indoor ramp into the ship and
measured the concentrations of sulfur dioxide, nitrogen dioxide, carbon monoxide, PM10,
PMZ2.5 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 average air flow was 0.52 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 0.03ppm(£0.01), 0.03ppm(£0.01), 0.46ppm(£0.22), 39.44ug/
m'(+2.45) and 5.45pg/m'(£1.15) respectively in the outdoor workshop, and
0.15ppm(£0.05), 0.22ppm(+0.06), 8.85ppm(+3.35), 236.39%ug/m'(£58.21) and 152.43ug/m’
(£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 5.9~27.9 times higher(p<0.01). In
addition, according to the result of investigating pollutant concentrations according to
displacement and the number of car loaded when shipping gasoline cars into 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 loaded(p<0.05). In addition,
the concentrations 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¢¢/m'(£0.10); chromium - 0.90xg/m'(£0.18); zinc - 0.38ug/m'
(£0.24); copper — 0.18ug/m'(£0.22); and manganese and cadmium - not detected.

In addition, the complaining rates of 'asthma,' a major symptom 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 workers but the difference was not
statistically significant. The complaining rates of 'chronic cough' and 'chronic phlegm'
were very low and little different between indoor and outdoor workers.

The results 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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Table 1. Meteorological conditions during survey period

Work- No. of Temperature Humidity Air flow
place sampled (c) (%) (m/s)
14.8+2.20" 38.2+1.7 0.19+0.08
Apron 8
(12.2~17.30)?  (35.4~40.2) (0.10~0.33)
15.5+£2.50 37.5+£3.0 0.5240.31"
Inner ramp 8
(11.9~18.80) (34.2~41.6) (0.25~1.20)
(1), Mean*xS.D; @ Range; * p <001

Table 2. Airborne concentration of air pollutants according to workshop

Work- No. of

Airborne concentration

place sampled

S02(ppm) NO2(ppm) CO(ppm) PM10(ug/m*) PM2.5(ug/m)
0.03+0.01" 0.03+0.01 0.46+0.22 39.44+2.45 5.45+1.15
Apron 8 )
(0.03~0.05)?  (0.03~0.05)  (0.20~0.80) (36.00~43.20) (3.90~7.50)
Inner 0.15+0.05° 0.22+0.06" 8.85+3.35° 236.39+58.21°  152.43+35.42"
32
ramp (0.05~0.20) (0.10~0.40) (3.20~15.50) (97.20~354.70) (68.40~195.40)
(1), Mean*S.D; @ Range; * p <001
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Table 3. Airborne concentration

shipping cars into the ship

of air pollutants according to displacement when

Displace- No. of Airborne concentration

No. of
ment car
(o) sampled
loaded
S02(ppm) NO2(ppm) CO(ppm) PM10(xg/m*) PM2.5(ug/m*)
0.1340.05" 0.16+0.06 5.71+2.26 192.44+58.58 121.90+33.45
<=150 8 .
(0.05~0.20)”  (0.10~0.30)  (4.20~11.20)  (98.50~250.30) (68.70~160.40)
Passenger
Cars
(1500CC) 0.1440.05 0.2140.04 8.23+3.23 208.80+63.72 140.39+42.96
>150 8
(0.05~0.20) (0.15~0.30) (3.20~12.00)  (97.20~260.10) (68.40~177.50)
0.134+0.05 0.1840.06 6.97+2.99 200.62+59.73 131.15+38.40
Total 16
(0.05~0.20) (0.10~0.30) (3.20~12.00)  (97.20~260.10) (68.40~177.50)
0.166+0.03 0.2240.03 9.13+1.26 264.80+£17.17 170.55+13.09
<=150 8
Recrea- (0.10~0.20) (0.20~0.25)  (7.50~11.20) (250.80~301.20) (149.50~190.90)
tional
Vehicles
(2500CC) 0.18+0.03 0.284+0.06° 12.35+2.59"" 279.54+33.08 176.86+11.51
>150 8
(0.15~0.20) (0.20~0.40) (8.50~15.50) (241.40~354.70) (155.00~195.40)
0.17+0.03" 0.25+0.06"" 10.74+2.58" " 272.17+26.57"" 173.71+12.34""
Total 16
(0.10~0.20) (0.20~0.40) (7.50~15.50) (241.40~354.70) (149.50~195.40)
@ MeanS.D; ", Range; £, p <005  ** p<00l
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Table 4. General characteristics of respondents

Characteristic Apron Inner ramp Total
Agelyn) 39.65+7.42" 37.50+6.81 38.46+7.15
e\yr
oey (n=65)" (n=80) (n=145)
Working 46.59+18.53 45.43+17.05 45.94+17.68
duration(month) (n=65) (n=80) (n=145)
Working time(hr/day) 9.98+2.05 10.4242.25 10.22+2.16
OrKin Imelnr/aa
¢ Y (n=64) (n=77) (n=141)
) ) 30.09£17.39 28.73+21.48 29.34+19.68
Rest time(min/no)
(n=55) (n=67) (n=122)
Rest time(No/day) 2.85+1.11 3.28+1.44 3.08+1.31°
es Ime(No/da
Y (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)

(1), Mean*S.D; ‘2), Number of respondents; ‘3), Number of respondents(%);

* p <005

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)

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