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The Keum river has been utilized for drinking water supply of several city including Kunsan city and is
deepening pollution state due to numerous municipal and industrial discharges.

The concentration BOD in river is affected by the organic loading from a tributary and the algae biomass
that largely happen to under eutrophication state. In the eutrophic water mass such as the Keum river, the
autochthonous BOD was very important part for making a decision of water quality management, because it
was accounted for majority of the total BOD.

The predict of water quality has important meaning for management of water quality pollution of the Keum
river.

The purpose of this study will manage and predict water quality of the Keum river using QUAL-2E model
considering the autochthonous BOD.

The estimation of autochthonous BOD represented that the relationship between BOD and chlorophyll a. The
regression equation was shown to be autochthonous BOD= 85X chlorophyll a. The results of this study may be
summarized as followed;

The QUAL-2E model was calibrated with the data surveyed in the field of the study area in June, 1998.
The calculated value by QUAL-2E model are in good agree to measured value within relative error of 7.80~
20.33%. Especially, in the case of the considering autochthonous BOD, the calculated value of BOD were fairly
good coincided with the observed values within relative error of 15%. But the case of not considering
autochthonous BOD, relative error of BOD was shown to be 43.2%.

In order to attain II grade of water quality standard in Puyo station which has a intake facility of water
supply, we reduced to the pollutants loading of tributaries. In the case of removed 100% BOD of tributaries, the
BOD of Puyo station was 4.07mg/ ¢, belong to I grade of water quality standard. But in the case of removed
88% nutrient of tributaries, it was satisfied to I grade of water quality standard as below 3mg/ ¢ of BOD.

For estimation of autochthonous BOD in Keum river, we are performed simulating in accordance with
reduction of nutrient load(50~100%) under conditions removal 90% organic load. Occupancy of autochthonous
BOD according to nutrient loading reductions were varied from 25.97~79.51%. Occupancy of autochthonous
BOD was shown to be a tendency to increasing in accordance with reduction of nutrient loading.

Showing the above results, the nutrient that one of the growing factor of algae was important role in
decision of BOD in the Keum river. For the water quality management of the Keum river, therefore, it is
necessary to considering autochthonous BOD and to construction of advanced sewage treatment plant for
nutrient removal.
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Fig. 1. Schematic diagram of study area.
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Table 1. Hydrological parameters in the Keum river

R;i:h b @ 8
1 0.0351 05576 0.2061 0.3798
2 0.0015 0.8011 25065 0.1165
3 0.0003 0.8843 55025 0.1018
4 0.0026 0.7360 1.2024 0.1978
5 0.0026 0.7360 1.2024 0.1978
6 0.0249 0.4380 04351 0.3321
7 0.0020 0.6677 1.1330 0.2194
8 0.0020 0.6677 1.1330 0.2194

Table 2. Flowrate of Headwater and Inflow in the

Keum river
station flowrate(m'/s)

Headwater Daechung 67.25

Inflow Gap cheon 2162

Miho cheon 52.95

Yougu cheon 1273

Outflow Puyo intake 3.04
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Fig. 2. Model calibration results(BOD, TIN, DIP, Chla).

Table 3. Relative error of the simulated and observed
value for calibration in the Keum river
Relative error for variable, %

Station 1y TIN DIP Chla BOD' BOD"
Daechung 614 018 2908 331 000 1259
Keumnam 1423 1838 1297 2455 4172 10.75
Kongju 773 561 1873 902 4430 1282

Puyo 049 1034 1561 1601 5431 14.39
Kangkyung 819 583 1303 3318 6682 346
Kunsan 1003 28.44 3256 2378 5194 3597

CF. 066 081 064 095 081 096
Average 735 807 1788 1434 4143 10.80
CF. Correlation Factor

BOD" Result not considering the autochthonous BOD
BOD"™ Result considering the autochthonous BOD
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