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The Characteristics and the Effects of Pollutant Loadings from
Nonpoint Sources on Water Quality in Suyeong Bay

Eun Il CHO, Suk Mo Lee and Chung-Kil PARK
Department of Environmental Engineering, National Fisheries University of Pusan,
Pusan 608-737, Korea

The most obvious and easily recognizable sources of potential water pollution are point sources such
as domestic and industrial wastes. But recently, the potential effects of nonpoint sources on water
quality have been increased apparently. In order to evaluate the characteristics and the effects of
nonpeint sources on water quality, this study was performed in Suyeong Bay from May, 1992 to July,
1992

The depth-averaged 2-dimensional numerical model, which consists of the hydrodynamic model and
the diffusion modei was applied to simulate the water quality in Suyeong Bay.

When flowrate was 65.736m’/s, the concentration of pollutants (COD, TSS and VSS) at Oncheon
stream (Sebeong bridge) during second flush were very high as much as 121.4mg/! of COD, 1148.0mg/1
of TSS and 262.0mg/! of VSS. When flowrate was 4.686m’/s, the concentration of pollutants (TIN, NH,*-
N, NO."-N and PO.* -P) during the first flush were very high as much as 20.306mg/I of TIN, 14.154mg/|
of NH4*-N, 9.571mg/l of NO, -N and 1.785mg/l of PO.*"-P.

As results of the hydrodynamic model simulation, the computed maximum velocity of tidal currents
in Suyeong Bay was 0.3 m/s and their direction was clockwise flow for ebb tide and counter clockwise
flow for flood tide.

Four different methods were applied for the diffusion simulation in Suyeong Bay. There were the
effects for the water quality due to point loads, annual nonpoint loads and norpoint loads during the
wet weather and the investigation period, respectively. The effects of annual nonpoint loads and
nonpoint loads during the wet weather seem to be slightly deteriorated in cemparison with the effects
of point loads.  However, the bay was significantly polluted by the nronpoint loads during the
investigation period. In this case, COD and SS concentrations ranged 2.0~30.0mg/l, 7.0~200.0mg/! in
ebb tide, respectively.

From these results, it can be emphasized that the large amount of pollutants caused by nonpoint
sources during the wet weather were discharged into the bay, and affected significantly to both the
water quality and the marine ecosystem. Therefore, it is necessary te consider the loadings of nonpoint
poliutants to plan wastewater treatment plant.

Key words : water quality simulation, nonpoint sources, Suyeong Bay, hydrodynamic model, diffusion
model
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Table 1. Pollutant loads from point sources (unit * kg/hr)
Station COD TSS VSS NH,"-N NO,"-N NO,°-N TIN POS™-P

Oncheon (AtA) 2134 289.7 2016 126.672 4.038 2222 132.932 16.000
Suyeong (AtB)  1099.6 870.8 4117 . 392421 7.608 8.305 408.334 19.291
Chun (At.C) 22 42 23 1158 0.025 0.046 1.229 0.159
Daeyeon 420 57.7 40.7 9.238 0.110 0.157 9.501 1.250
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Table 2. Area according to land use (unit : km®)

Source PXlgggt ggg l"&rrlg‘ Total
Suyeong River 146.6 31 50.2 1999
Chun Stream 11.6 0.6 39 16.1
Sebeong Bridge 29.3 - 6.1 354

Table 3. Pollutant loads from nonpoint sources in
different area (unit : ton/km?/yr)

Source COD SS
Forest Area 0.986 0.464
(0.545~1.856)  (0.035~0974)
Crop Land 9.190 2.300
(4630~17.200)  (1.140~4.340)
Urban Area 69.050 83.120

(49.000~132.800) (59.000~159.900)

Table 4. Annual nonpoint source pollutant loads

by the rivers discharging into the
Suyeong Bay gmit  ton/yr)
Source COD SS

Suyeong River 3,639.3 42478
(2,554.1~6,992.0) (2,970.5~8,183.2)

Chun Stream 286.2 3309

(2002~549.8)  (231.2~637.5)
Daeyeon Stream 42.0 295.5

Table 5. Nonpoint source pollutant loads durin :

the wet weather (unit © kg/day

Source COoD S8
Suyeong River 35,679.4 41,645.1
(25,040.2~68,549.0) (29,122.5~80,227.5)
Chun Stream 2,806.3 3,244.1
(1,962.7~5390.2) (2,266.7~6,250.0)
Daeyeon Stream 1147.2 8016.0

Table 6. Nonpoint source poilutant loads durin

the investigation period  (unit : kg/hr
Source cob SS

Sebeong Bridge 4,770.7 42414.2

Suyeong River 38,574.6 346,055.8
(27,097.8~74,100.8) (253,1632~6672395.3)

Chun Stream 3,034.0 29,960.1
(2124.0~6,28128) (19,718.1~51,994.2)

Daeyeon Stream 864.5 4,740.3

o
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Table 7. [Input data for hydroynamic model
Parameters Input values
Mesh size Ax=Ay=100m
Water depth chart datum~+a
Time interval At=10 sec

Coriolis coefficient

Chezy coefficient

Tidal level at
open boundary

River flow
Initial water level
and current velocity

f=2awsing, w=2n/(24x60x60), ¢=35°3'N

C: = h1/6
n

spring: H.=0.548sin[(27/To)n(At/2) —0.0]

He=0.502sin[(2/To)n(At/2) —0.05]
10.0m%/sce

0.0

Hy: tidal level in left-side open boundary
Hg: tidal level in right-side open boundary
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Table 8. Input data for the diffusion model

Input values
Ax=Ay=100m
chart datum+a

At=180sec(3min)
refer to (Table 9
10m?%/sec for COD
1.0m%/sec for SS
10mg/l for COD
6.0mg/1 for SS
1.0mg/l for COD
6.0mg/1 for SS
0.105/d for COD
0.223/d for SS
5 cycle

Parameters

Mesh size
Water depth
Time interval
Pollutant loads
Diff, coef. (K)

Open boundary conc.

Decay coef. (k1)
Sedimentation coef. (k2)
Total run time
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Table 9. input data of pollutant loads at each stream for diffusion model (unit : kg/hr)
Case parameter Suyeong River Chun Stream Daeyeon Stream
Case 1! CoD 1,3824 2.2 420
SS 12354 4.2 577
Case 22 COD 1,7978 349 468
SS 1,720.3 420 914
Case 3* CoD 2,869.0 1191 89.8
S8 29706 1394 391.7
Case 4* COD 39,957.0 3,036.2 906.5
S8 3472912 26,964.3 4,808.0
' point source pollutant loads -
% annual nonpoint source pollutant loads
* nonpoint source pollutant loads during the wet weather
* nonpoint source pollutant loads during the investigation period
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Fig. 9. Distribution of the computed COD concentration for the ebb tide in Suyeong Bay.
a) point source pollutant loads (Case 1)
b) annual nonpoint source pollutant loads (Case 2)
¢) nonpoint source pollutant loads during the wet weather (Case 3)
d) nonpoint source poltutant loads during the investigation period (Case 4)
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Distribution of the computed SS concentration for the ebb tide in Suyeong Bay.
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d) nonpoint source pollutant loads during the investigation period (Case 4)
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