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Effect of Medium and Small Scale Shipyard Operations on Environmental
Pollutions Related with Civil Appeal

Jae-Woo Chung' - Myoung-Eun Lee

Department of Environmental Engineering, Jinju National University

ABSTRACT : The effect of small and medium scale shipyard operations on environmental pollutions related with civil appeal of nearby
residential arecas was estimated. PM-10(particles with an aerodynamic diameter less than or equal to 10 pm) concentrations were higher,
as the sampling sites were nearer from shipyards. PM-10 concentrations of sampling sites closer to shipbuilding companies were higher
during the normal operation periods than on vacation at which only small works were done. The larger amount of dry deposition was
observed as the sampling sites were closer to shipyards. The odor intensity was highly influenced by ambient temperature. Almost all
odor intensities measured by air dilution sensory test went over the emission standard in summer. Odor properties measured by instru-
mental analysis were observed to exceed the emission standard enforced to the shipyards. Odor compounds such as ammonia, sulfur
compounds and trimethylamine went over the standard. Concentrations of styrene and aldehydes were lower than the olfactory threshold.
All equivalent sound levels measured at daytime except the value of SP-3 pont were in excess of the environmental standard. Almost
all sound levels at nighttime in all measuring sites were higher than the environmental standard. The results of this study shows counter-
plans need to be established for reducing the civil appeal related pollutions in the research areas.

Key Words : Shipyard Operations, Civil Appeal, Particulate Matters, Odor, Noise
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Fig. 1. Research area and measuring sites.
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Table 1. Sampling periods and measurement items

Sampling Measurement items
Particulates Odor | Noise Note
# Date
PM-10| DD |ADS| IA | Leq
1" | Aug.3~4 @) - o | - O | Vacation
2" | Aug.22~23| © -|lolo| o
39 loet 11~12] o | 0| o |o]| o |Ccompany
was on strike
4™ | Nov. 23 o -|lolo| o
5" |Dec.17~18] © | 0o | o |0O| O

DD : dry deposition, ADS : air dilution sensory test, IA : instrumental
analysis, Leq : eqivalent sound level
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Table 2. Analytic methods of odor compounds
Compounds Analysis methods

Ammonia UV-VIS spectrophotometry
Methylmercaptan
Hydrogen sulfide
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Propionaldehyde
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Table 3. Result of air dilution sensory test

Dilution factor
Saml?ling Sam.pling Daytime T
period site Nighttime
Forenoon | Afternoon
SP-1 25 100 14
1" sampling SP-2 38 100 67
SP-3 18 67 -
SP-1 144 30 31
2" sampling | SP-2 31 45 31
SP-3 14 3 17
SP-1 7 7 4
3" sampling SP-2 5 100 8
SP-3 7 3 21
SP-1 45 4 5
4™ sampling | SP-2 5 5 4
SP-3 - - -
SP-1 7 14 12
5" sampling | SP-2 10 7 14
SP-3 8 14 12
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Table 4. Results of odor compound measurements by instrumental analysis

(unit : ppm)
c SP-1 SP-2

ompounds 1 2" 3" 4" 5" 1 2" 3 4" 5"
Ammonia - 1.2700 0.8098 0.4919 0.4110 - 0.7100 1.8273 0.5538 0.4175
Methyl mercaptane - ND ND ND 0.0388 - ND ND 0.0325 0.0331
Hydrogen sulfide - 0.1400 0.1225 ND ND - 0.1300 0.1214 0.1262 0.1208
Dimethyl sulfide - ND 0.0710 0.0872 ND - ND 0.0672 0.0689 0.0681
Dimethyl disulfide - ND ND ND ND - ND ND 0.0010 ND
Trimethylamine - 0.010 ND ND ND - 0.0080 ND ND
Acetaldehyde 0.0001 0.0002 0.0002 0.0003 0.0002 0.0001 0.0002 0.0007 0.0002 0.0002
Styrene 0.0003 0.0170 0.0005 0.0011 0.0022 0.0003 0.0003 0.0003 0.0090 0.0031
Propionaldehyde 0.0000 0.0000 0.0001 0.0002 0.0002 0.0000 0.0320 0.0005 0.0000 ND
Butylaldehyde ND 0.5830 ND ND ND 0.0000 0.0002 ND ND ND
n-Valeraldehyde ND ND ND ND 0.0000 ND ND ND ND ND
i-Valeraldehyde 0.0000 ND ND ND ND 0.0000 ND 0.0000 0.0000 ND

- . not measured, ND : not detected
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Table 4. Results of odor compound measurements by instrumental analysis (continued)

o3k 1011

(unit : ppm)
Odor compounds _ _ SP-j _ : 'Emlss1on standard
1 2 3 4 5 Industrial area Other area

Ammonia - 0.6400 0.6883 - 0.4118 2 1
Methyl mercaptane - ND 0.0343 - 0.0581 0.004 0.002
Hydrogen sulfide - 0.1300 0.1419 - 0.1482 0.06 0.02
Dimethyl sulfide - ND 0.0674 - 0.0763 0.05 0.01
Dimethyl disulfide - ND ND - 0.0008 0.03 0.009
Trimethylamine - 0.0030 ND - ND 0.02 0.005
Acetaldehyde 0.0002 0.0003 0.0005 - 0.0000 0.1 0.05
Styrene 0.0003 0.0004 0.0004 - 0.0015 0.8 0.4
Propionaldehyde 0.0001 0.0000 0.0003 - 0.0000 0.1 0.05
Butylaldehyde 0.0005 0.0006 ND - ND 0.1 0.029
n-Valeraldehyde ND ND ND - ND 0.02 0.009
i-Valeraldehyde ND ND ND - 0.0000 0.006 0.003

- : not measured, ND : not detected
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Fig. 5. Result of noise measurement for sampling sites according to sampling periods(Solid and dotted lines indicate noise
environmental standards at daytime and nighttime, respectively).
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