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A Waste Load Allocation Study for Water Quality Management of the Incheon Coastal
Environment

So-Yeon Kim - Jung-Hyun Choi - Eun-Hye Na - Seok-Soon Park
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ABSTRACT : This paper presents a waste load allocation study for the Incheon coastal environment, where a computer model, called
AQUASEA, was applied. A finite element mesh was constructed and refined to cover the complicated geometry of Incheon coastal sea.
The tidal height at 13 places of Incheon coastal boundary and flow of the Han River were given as an input condition to the tidal
simulation. All pollution sources that discharge into Incheon coast were given as input data to the water quality simulation. The modeled
parameters include tidal flow and COD(Chemical Oxygen Demand). The model was calibrated and verified with the field measurements.
The model results showed reasonable agreements with field measurements in both tidal flow and water quality. Systems analysis showed
that the pollution load from the Han River caused recognizable impacts on the water quality of Incheon coast from Yeomhwa waterway
to northern area of Younghungdo. The loads from Incheon City affected water quality from the area below Youngjongdo to the area
above Jawalldo. The discharge from the Sihwa Lake caused discernible impacts on the coastal zone from the dike outlet to the Incheon
harbor, and pollution loads from Kyungkido affected the sea near the Oido. An effective water quality management plan was developed
from the waste load allocation analysis of the validated model, that the maximum waste loads can be discharged without violating the
water quality standard given in the Incheon coastal environment.

Key Words : Coastal Environment, Water Quality Modeling, Systems Analysis, Waste Load Allocation Analysis, Woter Quality Manage-
ment Plan
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Table 1. Fresh water inflow in Incheon coastal area

Average
Type Name Inflow (m’/sec)
Lake Sihwa lake 28.60
Anam 0.27
Jangdo 0.39
Tldo 0.17
Pond Chungrado 0.68
Incheon iron manufacture 3.47
Namdong industrial complex 0.46
Jangsuchun \V 0.15
Yuldo | 0055
' flL"I;eatmentgPlant Hakik 191
Sihwa 2.04
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Fig. 4. Location of (a) pollution sources and (b) sampling sites.
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Table 2. Pollution loads in Incheon coastal zone

No. Loading Site COD (kg/day)

1) Kanghwa 8,067.60

1. Incheon Islands 7) Youngjong - Yongyu 553.40

3) Ongjin 255.30

2. Anamdo pond 402.50

3. Jangdo pond 1,152.40

4, Ildo pond 451.50

5. Chungrado pond 1,614.60

6. Yuldo excretion treatment 133.50

7. Gajwa(direct) 927.80

8. Incheon iron manufacture 8,250.00

9. Hakik(direct) 1,808.96

10. Dongyang waste water treatment(direct) 550.00
11. Hakik drainage 9,716.50
12. Sungki sewage treatment 1,875.72
13. Namdong industrial complex pond 1,380.00
14. Sungki(direct) 1,567.50
15. Jangsuchun 1,085.20
16. Oceanic facilities 20,620.48
17. Kimpo city 1,680.60
18. Sihwa sewage treatment 8,594.40
19. Sihwa lake 38,306.80
20. Han river 156,847.10
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Fig. 5. Model calibration and verification results - (a) model

calibration(97/3), (b) model verification(97/5), (c) mo-
del reverification (97/11).
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Fig. 6. Distribution of water quality excluding each pollution source - (a) Han River source, (b) Incheon city source, (c)
Kyungkido source, (d) Sihwa source.
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Fig. 7. Impact analysis of pollution loads on the coastal water quality - (a) excluding loads from the Han river, (b) excluding
loads from the Incheon city, (¢) excluding loads from the Kyungkido, (d) excluding loads from the Sihwa lake.
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Table 3. Measured data in study area - COD(ppm)

Site Place COD | COD | COD
No. (97/03) | (97/05) | (97/11)
1 North Youngjongdo 3.8 3.8 5.1
2 Pier Hwasu 5.2 4.5 13.3
5 e Vomgonaae | 22 28 | 20
4 South Incheon harbor 2.1 2.5 2.2
5 Around airport construction 1.5 14 24
6 South-eastern Youngjongdo 1.8 1.8 1.4
7 North Oido 1.9 32 2.0
8 Western Gari island 1.4 22 44
9 North Daebudo 12 1.5 2.7
10 North Younghungdo 1.1 1.3 2.1
1 South Mueido 1.6 1.6 2.3
12 North Tukchukto (1) 1.0 1.0 1.2
13 Western Yongyudo - - 0.9
14 North Tukchukto (2) 1.8 1.8 1.2
15 Western Jangbongdo 1.9 1.6 1.7
16 Western Seokmodo 1.6 1.8 1.3
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