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A Study on the River Water Quality Management Model using
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Abstract

The objective of this research is to develop the water quality management model to achieve the water
quality goal and the minimization of the waste load abatement cost. Most of existing water quality
management model can calculate BOD and DO. In addition to those variables, N and P are included in the
management model of this study. With a genetic algorithm, calculation results from the mathematical water
quality model can be used directly in this management model. Developed management model using
genetic algorithm was applicated for the Youngsan River basin. To verify the management model, water
quality and pollution source of the Youngsan River had been investigated. Treatment types and optimum
treatment costs of the existing and planned WWTPs in the baisn were calculated from the model.

The resuits of genetic algorithm indicate that Kwangju and Naju WWTP have to do the advanced
treatment to achieve the water quality goal about BOD, DO and TP. Total annual treatment cost including
the upgrade cost of existing WWTPs in the Youngsan River basin was about 50.3 billion Won.

Key words: Genetic algorithm, Water quality management model, Water quality goal, Wastewater treatment
cost, Youngsan River
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/INITIALIZATION/
|- Set parameters for the genetic operation
- Generate random individuals of the initial generation

Y

/EVOLUTION TO THE NEXT GENERATION/

- Select parents with the probability proportional to the fimess
- Produce two offsprings through the genetic operations

EVALUATION OF EACH INDIVIDUALS
- Forecast the water quality using Qual2e assuming the
treatment level is given as that represented by each
individual
- With the water quality forecasted, evaluate the
performance considering the satisfaction level of water]
quality goal and cost of operating WWTPs

No

A new generation is

- Calculate the fimess of individual with the performance
- Modify the fitmess by linear scaling method

v

The new
generation satisfies
termination
criteria?

|
Yes

v

- Select an individual with the best
performance value among all the individuals
ever generated during the evolution process

- Print out the treatment level at each plant
represented by the selected individual

Fig. 1. Flowchart of the water quality management model.
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Fig. 2. Service areas of existing and planned WWTPs.
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Table 1. Delivery ratios of tributaries in the Youngsan River basin

Point loads BOD(%)  TN(%) TP(%)
Jeungam-river 6.0 50.7 21.0
Pungyoungjeongcheon 20.3 135.0 818
Hwangyong-river 12.6 58.8 21.8
Oryecheon 17.1 155.6 49.2
Gaecheon 28 25.5 94
Gomagweoncheon 99 90.4 37.0
Hampyeongcheon 33 218 35
Sampocheon 38 37.8 129
Youngamcheon 42 21.5 175
Jiseogcheon 6.8 375 19.2
Chuiamcheon 6.1 435 122
Pyeongrimcheon 57 251 272
Jangseongcheon 8.1 78.0 39.3
Manbongcheon 19.7 93.7 334
Mangweolcheon 11.8 416 9.6
Daechocheon 16 53 45
Munpyeongcheon 14.5 40.8 19.6
Hwasuncheon 7.7 28.3 14.7
Mean 9.0 55.1 241
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Fig. 3. Wastewater treatment cost variation according to the
Generation No.
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Table 2. Treatment type and annual treatment cost for each WWTP of the Youngsan River basin as calculated by GA

WWTP Existing / Planned Capacity (10°m?/day) Treatment type Annual Cost (Million Won)
Damyang Existing 7 Oxidation ditch 2,243
Mujeong Planned 1.1 -
Goseo Planned 1.7 -
Daejeon Planned 09 - -
Jinweon Pianned 1.1 AS. 530
Kwangju Existing 600 A.S. + coagulation + filtration 40,112
Jangseong Existing 1 RBC 701
Samgye Planned 1.1 - -
Songdae Existing 60 AS. 1,387
Hwasun Existing 11 RBC 701
Dogokoncheon Existing 6 Contact stabilization 77
Sanpo Existing 3.5 RBC 444
Seji Planned 1.2 . -
Naju Existing 225 AO 1,024
Dasi Planned 11 - -
Haebo Planned 06 AS. 375
Munpyeong Planned 09 - -
Muan Existing 45 RBC 491
Hampyeong Existing 9 Oxidation ditch 648
Naegyo Planned 0.7 -
Donggang Planned 07 - -
Gongsan Existing 3.5 RBC + coagulant addition 631
lilo Existing 3 RBC 418
Youngam Existing 55 Oxidation ditch 532
Samho Planned 15 -
Geumseong Planned 0.65

Total 50,314

Table 3. Total wastewater treatment cost for each scenario
Scenario 1 2 4 5 GA
Annual cost 19,552 22,157 51,407 120,939 25,648 50,314
(Million Won)
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Fig. 4. Water quality distribution calculated by GA.
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