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Abstract

The QUAL-ILE Model was applied to predict the water quality of the Mankyong drainage System, and
lead to following conclusion.

1. The difference between computed and measured BOD at the M—3 (Bakgugeong) station was within
10%, indicating that the application of the QUAL-IIE Model for the prediction of water quality was
satisfactory thus far.

2. The application of the model states that the discharge of concentrated pollutants at the M—1 station
on the Jeonju stream, located 41Km upstream from the estuary, causes the worst problems. The sluice
which extends residence time and enlarges watery surface improves water quality by a Self-purification
process at the M—3 station, 28km upstream from the estuary.

3. The accuracy of the model diminished when this model was applied on the estuary downstream of
the sluice. Hence, the application of the model on the estuary needs to be used with caution.

4. Among the conputed water quality parameters, BOD is the worst problem. At the M—3 station, BOD
is computed to be 26.6 mg/l in 1996, 30.7 mg/l in 2,001, 33.0 mg/l in 2006, and 37.5 mg/1 in 2011.
When preventive measures against water pollution are not properly exercised, severe problems in irriga-
tion and water resources are expected.

This study will be of used in the selection of irrigation water intake points, the criteria of effluent
treatment, the management of water resources, and the establishment of water quality managemont policy.
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Month Jan. | Feb. |March| April | May | June | July | Aug. |Sept. | Oct. [Nov. | Dec. | Total
precipitation
(mm) 39.0 ( 38.5 1 63.8 |116.2] 92.2 {125.9{294.4|230.0|158.0| 46.3 | 58.1 | 24.8 | 1,287.2
Table 2. Discharge by station
. Catchment Discharge  (m®/'sec)
Location
area
Drought | Minimum | Normal flood
(km?)
Sam cheon Area 148.5 0.37 0.65 1.02 2.5
Jeon jucheom (Inflow Sam cheon) 103.8 0.26 0.45 0.71 1.75
Sam cheon+Jeon ju cheon 286.3 0.71 1.25 1.97 4.83
Hari 584.0 1.46 2.55 4.01 9.84
Sam rye 875.2 2.19 3.82 6.00 14.75
Iri city 83.2 0.21 0.36 0.57 1.40
Kim Je 1201.1 3.0 5.25 8.25 20.25
estuary 1602.0 4.0 7.00 11.0 27.0
Table 3. Specific flow in Mankeong River
Specific flow
Drought flow Minimum Normal flow flood flow
0. 00250 0. 00437 0. 00687 0.01685
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Table 4. Pollutants distribution
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Population Land use (ha) livestocks (capita)
(capite) paddy Upland | Industry forest Others | Sub total cow pig
961, 036 44,452.% | 13,615.° 280.¢ 62,514.' | 34,826.* | 155,689.*| 32,352 | 118,006

Table 5. Industrial estate
Classification Area (10,000 peoung) Remarks
I estate 51.8 existed
Geonju II estate 21.0
LIV estate 200.0 Under planning
I estate 43.0 existed
Iri II estate 40.0
Jewary estate 10.0
LIV estate 260.0 Under planning
Tatal 625.8
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Figure 1. Map of Catchment area and observed station
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Figure 3. Dissolved Oxygen

BOD (Fig. 4)2] A$ole M—4, 5 #lidlA 10
Bl 57.9mg/l, 65.89mg/1& YER ] MRS
BxEE Jeidch M—194e A2 107 34.
57mg/l, 47.01mg/19. o™ o] 2R E 4 10km THY
M—3dlMd e #503 BREel ’lo 58 12.91mg/
ANx 7HlE 3.24mg/I2 A8 HolpTh, ole
A7) Einst KREHE WA 5%, mE,
W, W %S9 BB HBEHY o=
#eg 4 Ak

¥ U o) 39 (Table. 6)°l= BODS BHLlS
HHS Ve

—ix99 KERKL 6, 7, 88 ¥ FLRB
EE Ueded 1084 718 23 KEE KEE
veiie] 1059 WEEVE KEBEA FHSH
FIESE ATt

70 :
A
601 a
£ so] .
_5_ “ ] -
§ 40
E . x
: ol .
Q
(4] -
o 20
[} x -
] -
10 .
- R 9
OTMA M2 M3 M4 MS
STATION
= APR + MAY < JUN
o JULAUG x SEP 4 OCT

Figure 4. Biochemical Onygen Demand
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Table 6. The Water Quality Data.

Comp. MON. M—1 M—-2 M—-3 M—4 M—-5 Comp. MON. M—1 M-2 M-3 M—4 M-5

Ww.T APR 18.8 16.3 16.2 16.3 16.7 COD APR 26.18 2.88 7.37 18.29 21.83

T MAY 20.5 20.1 21.1 20.4 20.4 mg/1 MAY 40.24 3.52 10.84 43.27 40.24

‘\JUN 21.6 21.0 23.5 23.5 22.9 JUN 5.36 3.98 5.24 8.68 4.71

JUL 27.5 26.8 27.9 26.7 26.7 JUL 6.34 3.15 4.52 15.21 12.47

AUG 27.5 26.5 25.7 28.3 26.0 AUG 5.80 4.02 5.60 7.97 4.74

SEP 16.2 23.0 24.1 28.3 27.0 SEP 18.67 7.26 12.77 49.74 40.56

OCT 20.0 16.9 17.0 22.3 19.8 OCT 23.70 3.54 28.69 57.85 47.63

pH APR 7.26 7.01 7.71 7.69 7.24 NH.*-N APR 1.925 0.207 0.122 1.470 0.972

MAY 8.92 7.43 8.76 7.43 7.35 mg/1 MAY 3.850 0.092 0.198 2.240 2,340

JUN 7.84 7.76 7.21 7.31 17.41 JUN 4.150 0.055 0.072 3.850 2.023

JUL 7.62 7.50 7.92 7.34 17.50 JUL 3.481 0.060 0.125 3.923 1.190

AUG 7.45 7.28 7.21 7.19 17.23 AUG 0.462 0.092 0.260 1.383 0.630

SEP 7.77 7.99 17.97 7.14 7.39 SEP 2.245 0.102 2.438 5.430 5.625

OCT 8.03 7.78 8.23 7.23 7.61 OCT 4.700 0.240 2.700 4.464 4.165

Sal. APR 0.3 0.0 0.0 0.0 0.2 NO,-N APR 0.012 0.003 0.094 0.150 0.174

" MAY 0.4 0.0 0.0 0.1 0.8 mg/] MAY 0.026 0.007 0.104 0.342 0.245

JUN 0.0 0.0 0.0 0.0 0.4 JUN 0.009 0.065 0.094 0.022 0.018

JUL 0.0 0.0 0.0 0.0 0.3 JUL 0.045 0.053 0.108 0.027 0.035

AUG 0.0 0.0 0.0 0.0 0.0 AUG 0.074 0.020 0.047 0.056 0.045

SEP 0.0 0.0 0.0 0.0 0.0 SEP 0.365 0.008 0.230 0.012 0.265

OCT 0.5 0.0 0.0 0.1 0.2 OCT 0.408 0.008 0.054 0.039 0.139

SS APR 14.5 10.4 4.5 752.0 57.0 NOs~-N APR 1.236 0.267 0.156 1.098 1.173

mg/1 MAY 21.6 10.2 19.8 62.4 ‘163.3 mg/l MAY 0.344 0.072 0.258 1.425 5.317

JUN 31.5 7.0 10.8 50.0 124.7 JUN 1.920 0.060 0.012 2.220 0.590

JUL 11.2 6.4 8.8 106.7 112.4 JUL 2.036 0.062 0.143 1.853 1.327

AUG 21.6 4.0 62.0 27.6 128.4 AUG 2.250 0.398 0.461 0.872 4.120

SEP 12.5 6.0 24.5 114.5 58.5 SEP 5.375 1.200 2.400 2.260 5.750

OCT 460.8 24.0 819.0 464.0 132.0 OCT 6.100 2.550 1.575 4.372 5.560

Do APR 0.21 9.19 6.63 6.90 0.59 POSP APR 0.236 0.015 0.070 0.372 0.260

mg/1 MAY 1.13 6.78 5.02 2.37 10.54 mg/1 MAY 0.748 0.017 0.092 0.434 0.378

JUN 5.70 6.11 6.11 0.85 4.94 JUN 0.087 0.004 0.025 0.147 0.241

JUL 4.88 6.08 4.60 1.45 &5.15 JUL 0.145 0.012 0.073 0.295 0.536

AUG 5.10 6.02 4.55 1.00 4.55 AUG 0.173 0.049 0.148 0.135 0.158

SEP 0.94 8.07 °8.91 0.00 0.00 SEP 0.167 0.010 0.050 0.458 0.325

OCT 4.80 9.59 11.25 0.00 7.01 OCT 0.173 0.040 0.043 0.380 0.260

BOD APR 2248 1.74 8.08 15.51 43.52 Si0O-Si APR 6.650 1.920 5.206 6.330 6.990

mg/1 MAY 34.57 2.52 12.91 49.54 43.62 mg/l MAY 8.542 2.759 4.201 11.342 8.776

JUN 5.4 0.31 4.72 8.52 2.24 JUN 12.689 2.590 11.014 9.812 10.413

JUL 4.97 1.42 3.24 8.49 3.37 JUL 10.286 2.528 3.999 10.725 10.002

AUG 12.8 1.08 3.50 7.77 3.87 AUG 11.270 7.573 8.164 8.917 8.014

SEP 16.78 1.06 6.39 42.74 36.26 SEP 18.100 3.800 10.740 18.250 14.510

OCT 47.01 1.09 30.29 57.90 65.89 OCT 13.780 4.130 10.100 18.180 12.940
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Table 7. Verification of the model
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Observed Concentration Computed Cencentration
Date BOD DO BOD DO
1990. May. (M~—3) 12.9 6.3 14.0 7.1
1990  Oct. (M—3) 30.3 11.2 27.8 5.5
Table 8. BiOchemical Oxygen Demand Responsibility in M—3
Parameters Computed concent Responsibility
BOD Loading +50% 20.53 mg/l +46.1%
K -50% 14.48 mg/l + 3.1%
Ks —50% 14.27 mg/1 + 1.6%
Basic BOD 14.05 mg/i
Ks +50% 13.84 mg/l ~ 1. 5%
K +50% 13.65 mg/l - 2.8%
BOD Loading —50% 7.58 mg/l —46.0%
Table 9. Dissolved Oxygen Responsibility in M—3
Parameters Computed concent Responsibility
BOD Loading —50% 7.87 mg/l +11.3%
Ki —50% 7.46 mg/l + 5.5%
Ky +50% 7.08 mg/l + 0.1%
Basic BOD 7.07 mg/]
Ks —50% 7.07 mg/l - 0.0%
K, +50% 6.70 mg/l — 5.2%
BOD Loading +50% 6.27 mg/l —11.3%
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Figure 5. Biochemical Oxygen Demand prediction
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Figure 6. Dissolved Oxygen Prediction
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