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Atmosphere
Vi
Water Column

Pi P Ci - AEKi
Ri —>

Segment i

Description

Pi : Point and/or Nonpoint Sources
from River, Effluent Pipe and Segments
Ai : Atmospheric Budget
Si : Sediment Budget
AEi : Advection and Diffusion Rate
Ri : Reaction Rate
Ci: Conc. of the i-th Segment

WTP : Wastewater Treatment Plant Fig. 2 Schematic Diagram of Pollutant Budget Model

Fig. 1 Zounation of the Masan Bay
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Table 1 Zone Information of the Masan Bay

Surface Area Ratio of Mean Depth | Water Volume | Watershed Area |
Zone No. 6 2 73 2 Remark
(x10°’m°) Surface Area (m) (x10'm") (km’)
| (Masan Bay) 9.28 0.125 7.5 6.96 193 1->U
1 (Yulgu Bay) 9.42 0.127 1.1 10.46 - 1 =>1->1
111 (Chinhae Bay) 45.85 0.619 1.7 53.65 - H->I -->
IV(Hangam Bay) 9.56 0.129 7.7 7.36 46 IV->1il
Sum 74.11 1.000 - 78.43 239
Table 2. Water Budget Pattern in the Masan Bay
Zone 1 (19905 - 1991.4) Zone 1 (1995.5-1996.4)
. Percentage(%) . Percentage(% \
Water Quantity(Ton/Day} to Inflow Discharge Water Quantity(Ton/Day) to Inflow D .
Watershed Runoff & Watershed Runoff & !
Artificial Runoff 974,866 100 Artificial Runoff 593,158 100 !
{(WTP Wastewater) (WTP Wastewater}
Afx‘rllosx‘)heric Budget- 7633 08 AFIr?os?lme:ic Budge(. -5619 09
{Precipitation. Evaporation) (Precipitation, Evaporation)
Zoe Outflow Discharge -982.529 -100.8 J Zone Outflow Discharge -587.539 -99.1
Zone 3 (19905 - 1991.4) Zone 3 (1995.5-1996.4)
. Percentage(%) F‘ 5 Percentage(%)
Water Quantity(Ton/Day) to Inflow Discharge L Water Quantity(Ton/Day) to Inflow Dis .
Watershed Runoff & Watershed Runoff & 1818
Artificial Runoff (+990,308) 100 Artificial Runoff (+581,836] 100
(WTP Wastewater) (WTP Wastewater) ’ - ‘1
Atmospheric Budget Atmospheric Budget _ ~
(Precipitation, Evaporation) 57861 38 (Precipitation, Evaporation) 27762 3'6_>77_ !
Zone Outflow Discharge -1,028,169 -103.8 Zone Outflow Discharge -732,802 I ~96.4 —]

Table 3. The major estimated results by the water budget model

Zone No.

Item

Zone |

Zone I

Zone 1

Zone IV

Inflow component

watershed runoff
precipitation(s)

Zone | outflow
precipiatation(s)

Zone 11,IV outflow

effluent discharge
precipitation(s)

watershed runoff

precipitation(*)

Zone Il inflow

. Zone Il inflow open sea outflow Zone 1l inflow
Outflow component] evaporation(ss) . . .
evaporation(*«) evaporation(s*) evaporation(#s)
L wastewater($) |
L 708,329 716,248 1,151,040 205,844 |

D""‘ED';;””’ 1,174,298 1,206,533 1,803,856 316,917
370,181 362,950 686,117 125,246
S 37,132 37,726 183,877 38,320
P'ec'g,‘ga“"" 69,136 70,242 342,361 71,348
13.904 14,126 68,853 14,349
E ration 29,213 29,680 144,663 30,148
) 36,091 36,668 178,723 37,246
21,135 21,473 104,661 21,811
Daily outflow 716,248 724,294 1,190,254 214,016
(DOY=DI+P—E) 1,206,533 1,240,107 1,967,494 351,019
362,950 355,603 650,309 117,784
. 0989 0.989 0.967 0.962
(giﬁg(gms) 0973 0.973 0917 0.903
1.020 1.021 1.055 1.063
Detention time 97.2 144.4 450.7 3439
(Water Vol/DO) 51.7 84.3 2727 209.7
1918 294.1 825.0 624.9
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Table 4. Pollutants Budget Pattern in the Masan Bay

COD : Zone 1 (19905 - 1991.4)

Zone 1 (1995.5-1996.4)

Pollutants Loads{kg/Day) Percentage(%) Pollutants Loads(kg/Day) Percentage(%)
Watershed Loads ‘Watershed Loads
(WTP Wasterwater) 83820 100 (WTP Wastewater) 08T 10
Source/Sink Budget Source/Sink Budget
(Settling & Rel N 76,096 90.8 (Settling & Rel \ 46,130 90.7
Zone Outflow Loads -1.72%5 -9.2 Zone Qutflow Loads -4748 -93
COD : Zone 3 (19905 - 1991.4) Zone 3 (19955-1996.4)
Pollutants Loads(kg/Day) Percentage(%) Pollutants Loads(kg/Day) Percentage(%)
Effluent Loads Effluent Loads 15,121
7 3
(WTP Wastewater) bz 100 (WTP Wastewater) (+3,764) 10
Source/Sink Budget Source/Sink Budget
-662 -9.2 ~15,4¢ 3
(Settling & Rel % ° (Settling & Rel ) 154% gl
Zone Outflow Loads -6459 -90.8 Zone Qutfiow Loads -3389 179
SS : Zone 1 (19905 - 1991.4) Zone 1 (1995.5-1996.4)
Pollutants Loads(kg/Day) Percentage(%) Pollutants L Loads(kg/Day) Percentage(%)
Watershed Loads Watershed Loads 1
(WTP Wastewater) 81843 10 (WTP Wastewater) 8554 10
Source/Sink Budget Source/Sink Budget
(Settling & Release) 74160 814 (Settling & Release) 278 gL
Zone OQutflow Loads -10,683 -126 Zone Outflow Loads -6.2% -129
SS : Zone 3 (19905 - 1991.4) Zone 3 (19955-1996.4)
Pollutants Loads{kg/Day) Percentage(%) Pollutants Loads(kg/Day) Percentage(%)
Effluent Loads Effluent Loads 6,054
1 100 1
(WTP Wastewater) (1294 (WTP Wastewater) (+897) ®
Source/Sink Budget ~ ~ Source/Sink Budget . ~
Setting & Reloase) 2,489 20 (Settling & Release) 9701 645
Zone Qutflow Loads -8,804 -78.0 Zone Outfiow Loads -5,333 -365
TN : Zone 1 (19905 - 1991.4) Zone 1 (1995.5-1996.4)
Poliutants Loads(kg/Day) Percentage(%) Pollutants Loads(kg/Day) Percentage(%)
Watershed Loads Watershed Loads
(WTP Wastewater) i 10 (WTP Wastewater) 1BA 100
Source/Sink Budget Source/Sink Budget
- -%4.7 -13, -94.0
(Settling & Release) 2,768 i (Settling & Release) %66 i
Zone Qutflow Loads -1211 -5.3 | Zone Outfiow Loads -888 -6.0
TN : Zone 3 (19905 ~ 1991.4) Zone 3 (19955-1996.4)
[ Pollutants Loads (kg/Day) Percentage(%) Pollutants Loads(kg/Day) Percentage(%)
Effluent Loads Effluent Loads 5973
(WTP_ Wastewater) (-884) 1% (WTP Wastewater) (+556) 1%
Source/Sink Budget Source/Sink Budget
- -8 -5/ -917
(Settling & Release) ™ 88 (Settling & Release) d
Zone Outflow Loads -808 -91.4 Zone Outflow Loads -542 -83
TP : Zone 1 (19905 ~ 1991.4) Zone 1 (1995.5-1996.4)
Pollutants Loads(kg/Day) Percentage(%) Pollutants Loads(kg/Day) Percentage(%)
Watershed Loads Watershed Loads
974 100
(WTP Wastewater) 1527 100 {WTP Wastewater)
Source/Sink Budget Source/Sink Budget
- -7 -942 -96.7
(Settling & Rel ) 1486 {Settling & Rel )
Zone Outflow Loads -81 -53 Zone Outflow Loads -32 -33
TP : Zone 3 (19905 - 1991.4) Zone 3 (1995.5-1996.4)
Poliutants Loags(kz/Day) Percentage(%) Pollutants 1 Loads(ke/Day) Percentage(%)
Effluent Loads Effluent Loads 373
1 100
(WTP Wastewater) L) ® (WTP Wastewater) {+18)
Sourvte/Smk Budget 13 78 Smn?e/51nk Budget 2% 62
(Settling & Release) (Settling & Release)
Zone Outflow Loads -61 -822 Zone Qutflow Loads r -16 -3.8
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