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Analysis of Water Quality caused by Improvement of
Sewage Treatment Plant in Masan Bay

Hyun-Taik Oh, Jun-Ho Goo, Sung-Eun Park, Yun-Sun Choi, Rae-Hong Jung,
Woo-Jeung Choi, Won-Chan Lee and Jong-Soo Park
National Fisheries R&D Instifute, Marine Environment Management Team, Busan 619-902 Korea
(Manuscript received 9 March, 2005 accepted 10 August 2005)

For the sustainable management of marine ecosystem in Masan Bay, we have to assess the carrying capacity
and standard of target water quality. In this research, we assume that all pollutants loads are treated in Dukdong
sewage treatment plant, then we simulate the physical-biological model for prediction water quality for the

achievement of standard water quality.

In 2001 year, for the achievement of COD 2.5 mg/L, we need to reduce COD 90 %, nitrogen 30 %,
phosphate 90% than that of the present value. According to these results, the water quality of sewage treatment
plant is required to treat COD 13.5 mg/L, nitrogen 33.3 mg/L, phosphate 6.0 mg/L. If the sewage treatment
plant will be expanded much larger in 2011, it will need to be treated in COD 6.6 mg/L, nitrogen 2.5 mg/L,
phosphate 5 mg/L for the achievement of water quality standard in COD 2.5 mg/L.

Key Words : Carrying Capacity, Masan Bay, Sewage Treatment Plant, Pollutants Loads, TMDL
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Table 1. Pollutants loads in Dukdong sewage treatment plant

Daily water Influent water quality (mg/L) Pollutants loads (ton/day)
Year amount
(ton/day) COD T-N T-P COD T-N T-P
2001 252,413 1330 477 6.0 336 12.0 15
2011 480,910 1330 477 6.0 64.0 22.9 29

Table 2. Biological parameters used in the model

Parameter definition Unit Value

Phytoplankton

Maximum growth rate day™* 054 exp(0.0633T)

Half saturation constants for nutrient ug/L Phosphate 0.3

Nitrogen 3.0

Respiration rate day™ 0.01 exp(0.0524T)

Sinking rate of living cells m/day 0.15

Rate of nature mortality, @4 day " 0.054 exp(0.0693T)
Zooplankton a

Maximum grazing rate, a3 day . 0.18 exp(0.0693T)

Ivlev constant, A (mg C/ m? 0.01

Feeding threshold, P’ mg G/ ggo/ " .

Eneygy e?(penditu.re in grazing activity,v (% 70 (;’ daily carbon ration

Assimilation efficiency, u day™ 0.054 exp(0.0693T)

Rate of natural mortality, ds
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Fig. 3a). COD distribution in 2001.
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Fig. 3b). DIN (gg-at/L) in 2001.
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Fig. 3¢). DIP(ug-at/L) in 2001.

128° 26° 128° 30 128° 36° 128° 40"

Fig. 4a). COD in reduced pollutants.
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Fig. 4b). DIN in reduced pollutants.
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Fig. 4c¢). DIP in reduced pollutants.

Table 3. Pollutants loads for the achievement of target water quality in 2001

Reduction amount of .
YVear Pollutants loads (ton/day) pollutants loads (ton/day) Effluent concentration (mg/L)
cob [ T-N | TP cob [ TN | TP CoD T-N T-P
2001 336 120 15 302 36 1.35 135 333 06
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Fig. 5c). DIP(ug-at/L) in 2011.
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Fig. 6¢). DIP in reduced pollutants.

Table 4. Pollutants loads for the achievement of target water quality in 2011

Year Planned polutants loads (ton/day) m%i?:cgorllosgslo?g tn;)dfay) Effluent concentration (mg/L)
COD T-N T-P COD T-N T-P COD T-N T-P
2011 64.0 229 29 60.8 217 2.7 6.6 25 04
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