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Water Quality Modeling for Environmental Management

in Chinhae - Masan Bay
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Abstract [] The horizontal two-dimensional model which can predict the long-term water quality(WQ) change
is setup for the environmental management. For the model calibration and verification, we measured the
pollutants load at 22 streams and the WQ at 16 stations monthly and/or seasonally in Chinhae - Masan Bay.
The pollutants release rate from the sediment was also measured to consider the regionally different sediment
pollution level. From the model application results, it is shown that the WQ concentrations in most of the
regions adjacent to land and river inflow are considerably high, but rapidly decrease along the seaward
direction. In Masan Bay, the particulate inflow-pollutants were substantially deposited and gradually
contaminated the bottom sediment on account of the excessive pollutants load and flow stagnancy.
Eutrophication in the effluent discharge region was also being slowly progressed by the inefficiently treated
wastewater containing amount of N and P constituents.

Keywords : water quality, model, environmental management, pollutants load, eutrophication, bottom sediment,
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Fig. 1. Integrated reaction diagram of the water quality
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Table 1. Input parameter desctipotion and value in the water quality model.

Symbol Description Value Unit Remark
Gy Algal growth rate: Gy - fil, I, ) * flknp Knw) function
Gy Max. algal growth rate 2.0 (1/day) Calibration
I, Light intensity 320 (langley/day) Measured
I Saturated light intensity 300 (langley/day) Textbook
Y Light extinction coeff. 04 (1/m) Riley Formula
knp Half-saturation coeff. for P 0.003 {mg/l) Textbook
Ko Haif-saturation coeff. for N 0.015 (mg/l) Textbook
D, Algal death rate: kz+m Calibration
k Respiration rate 0.2 (1/day) Calibration
m Algal mortality rate 0.1 (1/day) Textbook
k¢ Algal grazing/feeding rate 03 (1/day) Measured
kp Decomposition/deoxygenation rate 0.1 (1/day) Calibration
ks Settling rate of particulate COD 0.0 (1/day) Not considered
ka Reaeration rate 1.0 (1/day) flu, v, W)
ky Nitrification rate 0.15 (1/day) Calibration
kon Denitrification rate 0.0 (1/day) Calibration
Ky Mineralization rate of Organic N 0.01 (1/day) Calibration
keu Mineralization rate of Organic P 0.01 (1/day) Calibration
Va Settling velocity of algae 0.5 (m/day) Calibration
Von Settling velocity of organic N 0.1 (m/day) Textbook
Vor Settling velocity of organic P 0.1 (m/day) Textbook
e Fraction of the particulate COD 0.5 ¢) Measured
fow Inorganic N recyling rate 0.75 ) Textbook
Jor ~ Inorganic P recyling rate 0.75 ) Textbook
P, Ammonia preferences factor - “) A(INH3], [NO3))
SOD Sediment oxygen demand 0.640~0.958 (g/m’ - day) Measured
Leop COD release rate 0.217~0.292 (g/m2 - day) Measured
Lop Organic P release rate - (g/m’ - day) -

Lpp Phosphate P release rate 0.008~0.017 (g/m’ - day) Measured
Loy Organic N release rate - (g/m2 - day) -
Ly Ammonia N release rate 0.062~0.132 (g./m2 - day) Measured
Lyy Nitrate & nitrite N release rate - (g/mz - day) -

o] FABS| H4Y RO AHRAT

HelA, B AFolE Al - ke el 15709
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