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A Study on the Effect to Water Quality of the
Masan - Changwon
Sewage Disposal in the Jinhae Bay
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A study on the effect to Water Quality of the Masan-Changwon

Sewage Disposal in the Jin—hae Bay

Bae, In-Sun

Department of Maritime Police Science,

Graduate School of Korea Maritime University

Abstract

Jin—hae bay in enclosed sea area has been more serious water
quality due to the eutrophication and red tides etc., since 1989.
In order to deal with it, Government has spent totally 28.5billion
from 1990 to 1994 and are doing the dredging work for removing
contaminent in the bottom of the sea. Also government are

operating sewage disposal plant but water quality is still bad.

Especially, the water quality in the ok-gye sea area is bad and
the result comes from the environmental load of Masan—-Changwon

seawage disposal plant.

In this study, we carry out the sea water flowing simulation and
understand the flowing characteristics of the objective sea area.

By using that calculated flowing data, we construct the simulation



model of pollution diffusion and then through that simulation we
aime at gasping the characteristics of that water quality

environment.

In case discharge of Masan—-Changwon sewage disposal plant
after the first existing treatment flow in the sea area, we

calculate the distribution of COD.

In case the developed discharge after the second extension
work flow in the sea area, we compare the distribution of COD to
that and than we analyzed quantitatively the influence that the
pollution load of Masan-Changwon sewage disposal plant are

involved in the environment of sea quality in Jin—hae Bay.
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17.9133.40{8.02]10.70| 1.87 10.342|0.044 | 3.4
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(59 35°06°07" &7 128°37°15") Mk A : Bx= A &ut
= | % |9 | | DO |CcoD|T-N|T-P| ss |25
© O | G | PT | (ng/L) | (mg/L) | (me/L) | (me/L) | (mg/L) | (e
¥=| 5.7 [32.70/8.11] 9.74 | 3.19 | - - 3.72
A= 6.0 [33.03/8.05] 9.74 | 3.71 | - - 2.5 0
1| 5.85(32.87/8.08] 9.74 | 3.45 | - - -
%Z]16.11(33.04/8.41] 8.44 | 6.64 | - - 3.12
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B 4F(16.45(31.75|7.95| 8.29 | 2.66 | - - -
%=| 6.4 [32.53|7.96] 6.97 | 3.02 | - - 0.93
A= 6.3 [32.74/7.94] 6.98 | 2.67 | - - 6.0 0
1| 6.35[32.63|7.95] 6.97 | 2.85 | - - -
%=]16.81(32.45/7.77] 7.94 | 2.00 | - - 8.86
9 A= 15.0 [33.46/8.02] 8.18 | 2.56 | - - 8.2
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0 %3254 1(31.70/7.88| 6.89 | 2.10 | - - 20.97
1 A%Z120.4 [32.13[7.84| 741 | 2.85 | - - 6.6 0
¥ 1+(22.90(31.91|7.86] 7.15 | 2.48 | - = -
¥%=]16.8(31.86/8.05| 7.78 | 2.50 | - - 3.89
#%116.8131.99/8.06| 7.10 | 2.42 | - - 3.8 0
¥ 1+(16.80[31.93|8.05| 7.44 | 2.46 | - - -
TZ| 6.4 [32.70/8.06/10.44 ] 1.69 [0.722]0.071 1.02
=] 6.9 |32.94/8.09]10.72| 2.40 [0.567 |0.070| 2.7 0
1| 6.65 [32.82]8.07[10.58 | 2.04 |0.645]0.071 -
%Z]17.4129.23/7.99] 571 | 2.10 [0.693]0.095 19.57
9 A= 17.8130.14|7.91| 2.67 | 2.02 [0.397|0.040| 8.7 0
0 M 1+(17.60[29.68]7.95| 4.19 | 2.06 |0.545]0.068 -
0 %%|24.7127.37/8.07| 5.03 | 2.67 |1.388|0.081 12.25
2 A%121.3132.06/8.04 | 2.88 | 2.01 [0.402|0.072| 4.3
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#)Z|13.4|31.88/8.02] 8.55 | 2.01 [0.625/0.065| 3.1 0
] 1113.45(31.78|8.05| 8.56 | 2.04 |0.616|0.067 -
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9] 35°05'10" 7 128°29'06") MEFYA : £ % A

ol

= |38 DO | COD | T-N | T-P

SS
(C) | (%) (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)

A

pH

5.7 |133.46|7.80] 8.16 | 3.15 - -

5.0 [33.19|7.94]| 9.59 | 2.83 - - 3.1

5.60(33.33|7.87| 8.88 | 2.99 | - -

16.8 |33.17(8.22| 7.64 | 2.72 - -

14.1133.51]8.10] 6.56 | 1.03 - - 7.5

15.45|33.34|8.16] 7.10 | 1.88 - -

27.1127.07|8.45| 6.00 | 3.26 - -

OO

22.4134.76|8.41| 4.26 | 2.16 | - - 14.0

24.75/30.91|18.43| 5.13 | 2.71 - -

16.6 [31.52|7.94| 8.71 | 1.55 - -

17.4 |32.10|7.89| 5.73 | 1.86 - - 10.4

17.00[31.81|7.92| 7.22 | 1.71 - -

5.8 |32.23|8.07| 7.07 | 2.07 - -

5.1 [32.74|8.04| 7.17 | 2.34 - - 3.6

0.45(32.48|8.05| 7.12 | 2.21 - -

16.5 |32.39|7.94| 8.00 | 2.47 - -

14.3 133.29|7.88] 8.30 | 1.90 | - - 8.8

15.40|32.84|7.91| 8.15 | 2.19 - =

26.1 |26.68|7.96| 6.88 | 2.76 7 &

—OoOoN

21.1|32.27|7.97| 722 | 242 | - 7 0.2

23.60]29.48|7.96| 7.05 | 2.59 = 1

17.4 131.60|7.92| 6.42 | 2.31 o =

16.8 |31.52|7.88] 6.27 | 1.91 . L 2.0

17.10[31.56|7.90| 6.34 | 2.11 = =

6.3 |32.87|8.04/10.563 | 1.40 [0.337/0.030

6.4 132.90/8.05/10.21 | 2.48 |0.307]0.026| 1.8

6.35 |132.88|8.04]10.37 | 1.94 10.322]0.028

17.7129.28|8.02] 4.92 | 1.63 10.307]0.041

15.6 |30.30]7.99] 4.75 | 1.60 [0.248]0.038| 4.1

16.65|29.79|8.01] 4.84 | 1.62 ]0.2780.040

22.7116.60|7.88]| 6.18 | 1.87 |0.712]0.073

NOON

20.7 |32.05|7.88| 1.07 | 2.29 10.416|0.086| 32.1

21.70124.32|7.88| 3.63 | 2.08 |10.564 ]0.080

13.2 |31.44|8.02| 8.64 | 1.78 10.657|0.066

13.1 |31.62|8.08| 8.62 | 1.73 ]0.393|0.070| 3.4

O | 22| il | ol | 2t | e | o | x| el | o | 2| el | of | x| el | ol | 20 | e [ o5 | x| el | o | 20| el | ol | x| el | o | 28 | el | oL | 2| el | ofEh | 22 | el
5 | of| ofie| 1] of| of e 1| of e of| it of ofi| e | ofie| ofhe | o ofe| =L | ofe| ofi| i | of| o] | ofie| ofe| =L of e ofje| it of| ofi| 1| ofie of

13.15]|31.563|8.05| 8.63 | 1.75 [0.525]0.068
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35°03°00" &7 128°25°007) /NeFHA] -

= A% | ip | DO | COD | T-N SS
° (%) | P | (mg/L)|(mg/L) | (mg/L) (mg/L)
X 32.05/7.85] 8.32 | 3.11 | -
A5 32.65/7.96110.16| 2.91 | - 2.4
1t 32.35/7.91] 9.24 | 3.01 | -
x= 32.97/18.10] 6.60 | 1.67 | -
o| 5 A% 33.22|8.11| 7.17 | 1.76 | - 4.1
0 3t 33.09/8.11(6.88 | 1.71 | -
0 xS 16.79|8.49| 7.57 | 5.15 | -
018 A= 30.15|8.26| 2.54 | 2.24 | - 6.0
Lt 23.47/8.38| 5.05 | 3.69 | -
X5 30.55/7.98] 7.96 | 1.92 | -
A% 30.67|7.93| 7.76 | 1.83 | - 10.4
4t 30.61/7.96| 7.86 | 1.88 | -
X 31.91/8.07| 7.08 | 3.44 | -
A5 32.38/8.02] 7.15 | 2.67 | - 6.4
1t 32.15/8.04| 7.12 | 3.06 | -
x= 32.75/7.7417.99 | 1.78 | -
o| 5 A% 32.79|7.84|8.06 | 1.82 | - 5.8
0 L 32.77/7.79] 8.03 | 1.80 | -
0 X 32.37/7.98| 7.01 | 292 | -
g [A= 31.69|7.92|7.21 | 2.42] - 10.2
o 32.03/7.95| 7.11 | 2.67 | -
x5 30.92/7.801 6.31 | 1.68 | -
A% 31.01/7.8416.13 | 1.63 | - 3.9
4t 30.97|7.821 6.22 | 1.66 | -
X 30.33/8.06[10.49] 1.90 [0.446
A5 32.41/8.10] 9.93 | 2.65 [0.218 2.9
1t 31.37/8.08110.21| 2.27 10.332
x= 30.81|7.79] 5.56 | 1.63 [0.717
9| 5 AT 31.18|7.76| 4.30 | 1.65 |0.710 5.3
0 Ht 31.00/7.78| 4.93 | 1.64 [0.714
0 & 25.09/7.86| 7.12 | 2.43 |1.336
2 A5 32.59/7.89] 2.89 | 2.40 |0.446 26.7
ot 28.84/7.88 5.00 | 2.42 10.891
x5 30.88/8.05| 8.86 | 1.49 [0.594
A 31.02/8.11| 8.87 | 1.61 [0.614 6.3
4t 30.95/8.08 | 8.87 | 1.55 [0.604
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34°54°00" &7 128°26°03") /MEFFHA] -

= A% | yp | DO | COD | T-N | T-P | SS
° (%) | P |(mg/L)|(mg/L)|(mg/L) | (mg/L) | (mg/L)
X 32.81/7.89] 9.74 | 2.23 | - -
A5 32.84/7.86]9.73 | 3.03 | - - 2.5
1t 32.83/7.8819.73 | 2.63 | - -
x= 33.63/8.26] 6.38 | 1.54 | - -
o| 5 A% 33.488.02| 5.18 | 1.03 | - - 130
0 Ht 33.56/8.14] 5.78 | 1.28 | - -
0 & 24.228.74] 7.61 | 2.37 | - -
018 A= 31.91|7.99] 0.44 | 234 | - | - | 32
Lt 28.07/8.37] 4.03 | 2.36 | - -
X5 30.81/8.03] 8.23 | 2.04 | - -
A 32.10/7.85] 4.69 | 1.80 | - - 8.0
4t 31.45/7.94] 6.46 | 1.92 | - -
X 32.32/18.05| 7.08 | 2.00 | - -
A5 32.79/8.07| 7.12 | 257 | - - 3.6
1t 32.56/8.06| 7.10 | 2.29 | - -
x= 32.53/8.00] 7.90 | 1.95 | - -
9| 5 AT 33.86|7.71] 8.25 | 2.04 | - - | 38
0 ks 33.20/7.86| 8.07 | 2.00 | - -
0 X 31.99/7.97| 6.88 | 2.14 | - -
g [A= 32.997.97|.763 ] 2.38.] - | = | 124
o 32.49/7.97 721|226 | - =
x5 31.45/7.85]6.62 | 1.52 | - -
A% 31.46|7.87]6.64 | 1.47 | - - 2.8
3t 31.45/7.86| 6.63 | 1.50| - -
X 32.65/8.10]10.50] 1.50 [0.240/0.016
A5 32.79/8.11]10.68| 2.20 [0.25610.029| 1.3
1t 32.72/18.11110.59| 1.85 | 0.25 | 0.02
x= 30.23/8.10] 9.07 | 1.62 [0.284[0.027
9| 5 AT 31.70/8.09] 8.25 | 1.59 |0.236[0.025| 3.1
0 ot 30.97|8.10| 8.66 | 1.61 | 0.26 | 0.03
0 & 24.35/7.88| 4.50 | 2.20 10.528]0.100
2 A5 32.51/7.89] 2.25 | 2.04 [0.422|0.104| 8.6
Lt 28.43/7.88]3.38 | 2.12 | 0.47 | 0.10
x5 31.35/8.06| 8.50 | 1.29 [0.463/0.077
A 31.43/8.04| 8.49 | 1.20 [0.446]0.051| 5.2
4t 31.39/8.05] 8.49 | 1.25 | 0.45 | 0.06
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A (59 34°54'35" 57 128°36'217) AFAA : n@

= | % 9% | 4| po [cop|T-N|T-P| ss | B
1 (C) | ) | P =

(me/L) | (me/L) | (me/L) | (me/L) | (/L) | ey

5.9 |33.14|7.98] 8.47 | 3.35 - - 2.54

6.0 |33.34|7.99| 8.92 | 2.51 - - 2.5 0

5.95(33.24|7.99] 8.70 | 293 | - - -

15.5(33.49(8.39| 8.08 | 2.11 - - 0.98

12.7 129.66/8.06| 7.79 | 2.84 - - 1.6 0

14.10|31.57|8.22| 7.93 | 2.48 - - -

26.2 |28.34|8.50| 7.47 | 4.45 - - 31.18

OO

20.3 |32.83|8.06] 0.61 | 2.12 | - - 11.2| O

23.25/30.59|8.28| 4.04 | 3.29 - - -

17.531.18]8.00| 850 | 1.52 | - - 1.04

17.7132.32|7.97/ 5.24 | 1.90 | - - 7.4 0

17.60|31.75(7.99| 6.87 | 1.71 - - -

5.5 |32.36|8.12| 7.12 | 2.67 - - 0.31

5.4 132.65/8.09| 7.13 | 3.11 - - 2.2 0

0.45(32.561|8.11| 7.13 | 2.89 - - -

16.9 |32.89(8.05] 7.90 | 1.54 - - 1.98

14.1 |33.50(7.94| 8.34 | 2.06 - - 4.2

33.20/8.00| 8.12 | 1.80 | - - -

25.2130.15/8.00| 6.88 | 1.03 ¥ T 30.54

—OoOoN

21.0132.41|7.99] 7.32 | 290 | - ” 5.2 0

23.10/31.28|8.00| 7.10 | 1.97 3 7 -

18.1 |31.51]8.05| 8.22 | 2.51 1 L 4.76

18.3 |31.67]8.05] 7.46 | 1.93 i - 1.2 0

18.20|31.59(8.05| 7.84 | 2.22 = = -

6.9 |31.41|8.11] 9.98 | 1.43 [0.347 0.035 0.28

6.9 132.92|8.12| 9.55 | 2.01 |0.280]0.037| 1.9

6.90 |32.16|8.12] 9.77 | 1.72 |0.314|0.036 -

16.5 |30.57(8.04| 4.37 | 1.70 [0.2410.047 7.61

14.5|31.36(8.07| 3.68 | 1.73 10.226 |0.013| 3.9 0

15.50/30.97|8.05| 4.03 | 1.72 ]0.234 |0.030 -

22.2 124.21|7.85| 3.80 | 2.53 |0.460]0.093 9.28

NOON

20.532.37|7.87| 2.13 | 2.07 |0.390|0.085| 7.2

21.35]28.29|7.86| 2.96 | 2.30 10.425|0.089 -

13.8 [30.70]8.04| 8.56 | 1.84 |0.641]0.082 3.69

14.1 |31.32|8.04| 8.47 | 1.75 10.605]0.076| 4.6 0

r | ol ol = | ol ol = | ofv| ol it ol o] i3 ol of | 4| ol ol = ojv| ol =it of| o] <5 ol of | 4 ol ol S ol ol =it ol ol
o
o1
S

O | 22| il | o | 2t | it | o | 24| Bl | o | 2| el | ol | 2L | el | ofth | 20 | B [ ol | x| el | offh | 2L | et | ol | x| ekt | o | 24 | Bl | o | 2| el | ol | 2L | il

13.95]|31.01]8.04] 8.52 | 1.79 ]0.623]0.079 -
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35°11°45" 7 128°35007) /NI : B4 =t

= g% | | DO |CcoD | T-N|T-P | ss | 25
© %) | P2 | (ng/L)| (ng/L) | (mg/L) | (me/L) | (me/L) | 7
X 32.67/8.08| 9.56 | 4.23 | - - 6.83
A5 32.8718.06/ 9.43 | 2.19 | - - 2.3 0
1t 32.7718.07| 9.49 | 3.21 | - - -
x= 31.4418.38/ 7.98 | 2.62 | - - 15.04
o| 54T 33.09(8.01| 3.46 | 2.75 | - - | 5.6
0 Ht 32.2718.20| 5.72 | 2.69 | - - -
0 x5 25.18(8.17| 7.43 | 5.70 | - - 37.21
018 A= 30.138.30[ 359 374 | - | - | 58| 0
Lt 27.66(8.23[ 5.51 | 4.72 | - - -
X5 27.31|7.88] 5.06 | 2.68 | - - 2.42
A 27.2217.89| 4.08 | 2.67 | - - 5.2
3t 27.27|7.88| 4.57 | 2.67 | - - -
X 31.75|7.84| 6.99 | 3.49 | - - 1.25
A5 32.5817.99| 7.12 [ 3.38 | - - |138] 0
1t 32.16|7.92| 7.05 | 3.44 | - - -
x= 31.12|7.48/ 7.88 | 2.67 | - - 11.92
o| 54T 32.76(7.64] 8.25 | 2.62 | - - | 94
0 e Ris 31.94|7.56| 8.06 | 2.65 | - - -
0 & 27.25|7.86| 6.79 | 1.65 | - - 33.12
g [H= 31.08|7.81].7.39 | 394 | - | = | 54| 0
ot 29.16|7.84| 7.09 | 279 | - - -
x5 31.06|7.88| 5.58 | 2.69 | - - 3.64
A% 31.19(7.85| 6.28 | 2.45 | - - 0.9 0
4t 31.13|7.87| 5.93 | 2.57+| - - -
X 31.698.06| 9.59 | 2.97 10.882{0.091 1.66
A5 32.188.11| 9.60 | 3.15 |0.80810.097| 4.9
1t 31.938.09| 9.60 | 3.06 |0.845[0.094 -
x= 28.13(7.84] 4.66 | 2.75 |1.235]0.137 10.72
9 S 28.86(7.82| 2.58 12.94 [1.109]0.120| 6.5
0 Ht 28.50(7.83] 3.62 | 2.85 [1.172]0.129 -
0 & 15.60(8.11] 7.32 | 2.18 [2.097]0.220 21.23
2 A 30.5718.10| 2.56 | 2.42 |1.540]0.195| 32.6
Lt 23.09(8.11] 4.94 | 2.30 [1.819]0.208 -
x5 31.0717.90| 8.56 | 2.31 |0.703{0.179 3.00
A 31.217.90| 8.50 | 2.38 10.902/0.153| 6.2
4t 31.14(7.90| 8.53 | 2.35 [0.8030.166 -
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)
(0]
(L
o
2l

35°08'50" =74 128°36'15") /MTFY A : & A

5] = A% | ;| DO | COD | T-N SS
™= ° (%) | P |(mg/L)|(mg/L)| (mg/L) (mg/L)
X 32.68/8.09| 9.47 | 2.43 | -
A5 32.8718.06] 9.43 | 2.27 | - 3.0
1t 32.7718.07] 9.45 | 2.35 | -
x= 34.09|8.34| 7.74 | 3.08 | -
9| 5 AT 32.8418.10] 4.36 | 1.40 | - 4.2
0 3t 33.4718.22] 6.05 | 2.24 -
0 & 27.70/8.05] 6.13 | 2.40 | -
018 A= 31.78|8.07| 0.27 | 2.82 | - 6.0
Lt 29.74/8.06| 3.20 | 2.61 | -
X5 31.42|7.91| 7.36 | 250 | -
A 31.85(7.90| 7.59 | 2.58 - 6.0
3+t 31.64(7.91| 7.47 | 2.54 -
X 32.86/8.10| 7.06 | 3.02 | -
A5 32.8917.90] 7.06 | 2.92 | - 5.8
1t 32.88/8.00| 7.06 | 2.97 | -
x= 32.09|7.65] 7.95 | 3.30 | -
9| 5 AT 33.560|7.85] 8.25 | 2.73 | - 9.8
0 Lt 32.80|7.75] 8.10 | 3.02 | -
0 xS 27.66|7.87| 6.86 | 2.74 -
g [H= 32.32|7.82] 7.49 | 2.63 | - 5.6
o 290.99(7.84| 7.17 263 | -
x5 31.53|7.96| 6.45 | 2.20 | -
A% 31.75(8.01] 6.51 | 2.21 - 0.6
4t 31.64|7.99(6.48 | 2.21| -
X 32.03/8.07(10.07| 2.49 {0.748
A5 32.66/8.13/10.83| 2.22 | 0.544 3.2
1t 32.3418.10]10.45| 2.36 {0.646
x= 27.66(7.94] 5.94 | 2.27 | 1.024
9| 5 AT 32.26]7.93] 1.63 | 2.56 | 0.626 8.1
0 Ht 29.96(7.93| 3.79 | 2.42 | 0.825
0 & 19.3218.09| 6.09 | 2.96 | 1.798
2 A5 32.16|7.85] 0.67 | 2.54 {0.308 9.2
Lt 25.7417.97] 3.38 | 2.75 | 1.053
x5 31.58/7.99] 8.59 | 2.01 | 1.339
A 31.63(8.02| 8.54 | 2.07 | 1.398 4.3
H 31.61/8.01| 8.56 | 2.04 | 1.369
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09 AA(E9 35°0510" 7 128°29°06") 7Nk =] @ zxs)sba Aur

dlg| = | #e| 9% | | DO |COD|T-N|T-P| SS | B
= (C) | G) | P™ |(mg/L) | (na/L) | (/L) | (mg/L) | (ma/L) |
¥=| 6.0 | 3.05 |8.04] 9.25] 3.15 | - - 3.79
2 [A1=] 6.2 [33.09/8.03] 9.81 | 5.38 | - — 28] 0
W3] 6.10 |18.07|8.04| 9.53 | 4.26 | - - -
¥=| 165 |33.28(8.37| 7.32 | 1.62 | - - 6.68
o| 5|A5] 14.6 |33.68/8.21| 7.52 | 1.95 | - - |50 0
0| [®%#[15.55(33.48[8.29] 7.42 | 1.78 | - - =
O [#=]258 [24.89|8.28] 5.34 | 2.07 | - - 14.18
Ol g [x=122.31(30.14|8.21] 2.17 | 1.59 | - — 144 ] 0
1| 24.05|27.52(8.24] 3.75 | 1.83 | - - =
%=|16.7 |32.07]7.98] 810 | 2.83 | - - 2.07
11[A=]16.7 |31.04|7.98] 7.03 | 2.54 | - ~ 1104 0
B4 16.70|31.56|7.98| 7.57 | 2.69 | - - -
¥=| 6.3 |33.08/8.05] 6.96 | 2.54 | - - 0.97
2 [A1=] 6.4 |33.08/8.00] 6.95 | 2.89 | - — l122] 0
W3] 6.35 |33.08(8.03] 6.96 | 2.71 | - - =
¥=| 155 |32.93(7.97| 8.13 | 2.26 | - - 7.80
5| 5 [A%] 15.3 [33.08]7.93] 8.16 | 2.42 | - = 1104
0| [®%#[15.40(33.01|7.95| 8.14 | 2.34 | - - =
O [¥=]256 [31.09|7.72] 6.81 | 2.60 | - - 20.02
Ll g [4=120.7 [32.30|7.74| 7.39 | 2.11 | - - |44 [ 0
W1]23.15|31.70|7.73] 7.10 | 2.36 | - = -
®=|17.0 |32.15|8.07] 8.21 ] 3.10 | - =) 251
11[A=]17.2 [32.26|8.06] 6.92 | 2.48 | - — 15[ 0
H1[17.10]32.20|8.06 |- 7.57 | 2.79-| - = =
®=| 7.3 |32.80(8.12[10.14| 2.67 |0.557/0.095 1.38
o [A=] 7.4 [33.23]8.13] 9.52| 2.77 10.486/0.088| 1.2
W3] 7.35 |33.02(8.13] 9.83 | 2.72 10.522]0.092 -
¥=| 16.0 |30.42]7.82] 5.05 | 2.21 [0.822]0.221 10.91
5| 5 [A%] 15.3 [30.47|7.77| 4.07 | 2.43 [0.625]0.235| 5.7 [ 0
0| [®%#15.65(30.457.79] 4.56 | 2.32 [0.724]0.228 -
0 [%=|27.4[30.49|8.15|12.74| 3.06 |1.785]0.171 15.51
21 8 [4=]20.9 [31.84]8.13] 4.00 | 2.81 |0.790[0.142] 4.8
1| 24.15|31.16|8.14| 8.37 | 2.94 |1.288]0.157 -
¥=| 13.3 |31.71/8.00| 858 | 2.44 |1.491|0.187 3.86
11[4=] 135 |31.91|7.98| 8.55 | 2.30 |1.551|0.141] 3.9 | 0
1 [13.40|31.81|7.99] 8.56 | 2.37 | 1.521|0.164 -
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35°05'10" &7 128°29°06") /N9 A| @ K23 o
= g8 | .| DO |COD| T-N | T-P| SS | 5%
© ) | P | (mg/L)| (ng/L) | (mg/L) | (mg/L) | (ne/L) | 7
#S 33.52]7.95| 6.51 | 1.59 | - - 0.74
AS 34.15]7.99]8.24 [ 1.04 | - - 130 0
ALY 33.84]7.97| 7.38 | 1.31 | - - -
ES 34.09]8.34| 7.74 [ 0.41 | - - 2.49
0| 5 A% 34.07]8.24| 8.08 | 2.78 | - - 12510
0| |8+ 34.08]8.29| 7.91 | 1.60 | - - -
A 21.80(8.46| 8.06 [ 5.25 | - - 35.23
Ol's 4= 32.06]8.23/ 2.84 | 154 | - | - | 54| 0
it 26.93]8.35| 5.45 [ 3.40 | - - -
®S 31.63]8.03| 855 | 1.97 | - - 1.17
AT 32.81|7.92| 551 | 1.25 | - - | 112
it 32.22]7.97| 7.03 [ 1.61 | - - -
£ 33.98]8.12] 6.12 | 0.85 | - - 0.20
AT 33.86/8.18] 6.23 [ 0.95 | - - 48 ] 0
ALY 33.92|8.15] 6.17 | 0.90 | - - -
ES 32.7117.8317.99 [ 1.10 | - - 4.46
o| 5 A% 33.80[8.11| 8.27 | 1.54 | - - 180 0
0| |8+ 33.26|7.97| 8.13 | 1.32 | - - -
N 30.31]8.05| 7.09 | 2.76 | - - 20.54
Lis A% 32.88]8.04| 7.50 | 2.01 | - - | 46 ] 0
it 31.59]8.04[ 7.29 [ 2.38 | - £ -
i 32.65/8.09(7.79 | 1.09 | = > 1.93
AT 32.17|8.08] 5.58 | 0.98 | = -] 12| 0
it 32.41]8.09| 6.68 | 1.03|. - = -
£ 33.80|8.10/10.21] 1.37 | 0.327 |0.031 0.27
AT 33.88]8.13[10.07| 1.57 | 0.391 [0.030| 2.6
Ht 33.84|8.12]10.14 | 1.47 10.359 |0.031 -
£S 30.39]7.93] 7.84 | 0.79 | 0.443 ]0.016 2.66
9| 5 A 33.41[7.98] 7.73 1 0.63 | 0.287 [0.020| 3.1 | O
0| |8t 31.90]7.96| 7.79 | 0.71 | 0.365 |0.018 -
e 31.43]8.08[12.38] 1.19 | 0.193 [0.041 5.01
218 A= 32.79]8.05] 8.92 | 1.19 | 0.132]0.021| 5.0
it 32.11]8.06[10.65] 1.19 |0.163 [0.031 -
®S 32.45]8.01) 8.38 | 1.30 | 0.561 [0.029 1.55
As 32.59]8.10| 8.33 | 0.93 | 0.467 [0.039| 2.8 | O
it 32.52]8.05] 8.36 | 1.12 | 0.514 [0.034 -
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<}E 3-1> vprkEYA]l e A8 (93)
AIT-(HH) WA k) | vfA (km) BRa5E(%)
;?"E‘ j o =12~ a S)
FAT | MgaT |aan | TAST 9T | RE
vupakA]l | 385 312 23.07 272.12 81.2 70.7 90.0

2L 399 395 37.75 325 96.5 85.3 95.4

312 ExvlE® R FAXNHAR

flo

o

lAbA] S EAlY 9 1993V A mhakale]l WA SAskE
83.1%°1 A Al 384,000 9] 3FF HlE4H = EFuwEse 1
Hat 4222, FASAE 2 AAA S = 177ke/LDS A9 $+ 245ke/

de FA Adsta A

rlo
ne

FAAN FEFEEACA 19939 A YA WA FAFES
94.9%°]a1 A ZhAd 399,393 2] dtF wlEFo] oF 399ki=E 1Y
1919 1.00 X0l o]F 48.4%¢ 193ke/do] FAAEH L g om
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<E 3-2> vk g AhA BavlE® 2 sA-AS(93) (9] k)

- At/ D) CELINPEN
= 0 T

2 = ‘

TE ) e T e aAw | @

vkAEA] 1154,030] 64,605 | 89,425 | 24,820 | 64,605 | 422 245 58.0

Al 145,635 75,190 | 70,445 20,440 | 50,005 | 399 193 48.4

3.1.3 2d7] ¥AH B FAHS

A ] Aol dAlEE F 2] WERFS <GE3-3>9
LER Hheb o] 1993 F ARl 384,689'80] 19 W T 7645
&k Aoem veistern 19 1919 &% Ad9l= 1.99kgol v}

FAA o ATl st F 297 HEFS <E3-3>9
U mhe} o] 19939 F AR 399,3930) 19 Wit oF 570

ES wEste Zow yeElgon 191 A9 wEds 999+ 1.43ke

o

o]

+

<FE 3-3> vk A] 22 7] A 2 A FIH(93)

e AT A Wl &3 TAHF FAE
= (3) t/9) (/) (%)
HFARA] 384,649 764 764 100
FA] 399,393 570 570 100
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<3 3-5>¢F

<X 3-4> FaAHY s =2}

(+9 :mg/0)

T A3 BOD COD T-N T-P Cl
THF | 5
&+ | @ | 9.5-33 23-47 1-83 0-7 187
oA | Q) | 22-76 47-60 15-46 2-6 250

7 sk 8 14-48 11-561 1.3-26.4 0.6-4 70-4453

st 5 6 18-56 32-74 1.8-9.2 | 1.2-2.3 | 98-144

291 f3=% 46.4 44.6 . 2.022 390
49 2 A=% 34.2 34.8 26.78 2.13 708
upak 1 HEA 58.6 37 32.14 2.238 685
oAk 2 H 39 30 29.72 1.396 964
1 = s 37.8 32 38.40 1.312 1,210
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<3 3-5> 1994 wia/A9 steA el FEARCE D)

Ho
¥
4
i\
_1

e

BOD | COD SS Cl BOD | COD SS Cl

43.0 39.1 | 196.6 | 3,751 | 32.8 29.8 | 111.6 | 2,691
68.4 37.4 128 | 4,079 | 48.5 31.1 77 3,548
47.6 34.8 106 | 4,508 | 37.9 30.1 69 3,376
49.5 37.2 97 3,077 | 42.0 30.6 65 2,732
54.3 38.0 99 2,167 | 42.0 29.6 68 1,909
55.2 36.5 92 1,622 | 43.6 28.2 58 1,598
42.6 36.0 85 1,748 | 31.1 28.5 58 1,742
45.2 32.7 106 | 2,784 | 29.1 25.9 69 2,512
39.5 31.3 97 2,988 | 29.2 24.7 61 2,280
10 43.1 29.4 90 2,507 | 30.4 22.7 59 2,116
11 42.9 31.1 84 2,346 | 28.2 23.3 47 1,745
12 45.6 34.8 70 2 JISSHIRESING) 24.8 47 1,783
Wt | 44.83 | 34.86 | 104.2 | 2,813 | 355 274 65.8 | 2,336

O |0 | N | |0+ W N |~
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A (9] @ g/d.d
Eigss TR 1993 1996 2001 2006 2011
Ea I 25.8 28.8 33.8 38.8 43.8

BOD FAF 7.1 8.1 9.5 10.9 12.3
Boox 23.9 23.9 23.9 23.9 23.9

Al 56.8 60.8 67.2 73.6 80.0

Ea I 28.6 30.1 32.6 35.1 37.6

CoD FAF 8.0 8.4 9.1 9.8 10.5
Box 23.9 23.9 23.9 23.9 23.9

Al 60.5 62.4 65.6 68.8 72.0

Ea I 22.9 24.4 26.9 29.4 31.9

o5 FAF 6.4 6.8 7.5 8.2 8.9
Box 44.9 44.9 44.9 44.9 44.9

Al 74.2 76.1 79.3 82.5 85.1
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=

<HE3-T> A=E Ageddielyd ? fdard

!

T i 1993 1996 2001 2006 2011
BOD 29,062 | 42,612 | 51,385 | 59,738 | 64,828
Agsl=| COD 25,935 | 38,179 | 46,216 | 53,994 | 58,880
[e} [eZ]
- SS 26,848 | 13,434 | 49,030 | 57,440 | 62,449
o
o1 BOD 12,836 | 16,404 | 18,192 | 19,177 | 19,177
(kg/a>

+495| COD | 13,905 | 17,771 | 19,708 | 20,775 | 20,775

SS 12,836 | 16,404 | 18,192 | 19,177 | 19,177

BOD | 41,898 | 59,060 | 69,577 | 78,915 | 84,005

Al(ke/ Q) COD | 39,840 | 55,950 | 65,924 | 74,769 | 79,655

SS 39,684 | 55,838 | 67,222 | 76,617 | 81,626

A A Bk At | 281.1 397.4 517.9 | 5934 | 619.6

Hm'/d) A | 312.7 | 450.3 | 597.0 | 689.2 | 721.5

BOD 149 149 134 133 136
o | COD 142 141 127 126 129
80lza SS 141 141 130 129 132
(mg/2) BOD 134 131 117 115 117
AdHd | COD 127 124 110 108 110
SS 107 124 113 111 113
<E 3-8> AA+=

42 (mg/0) A A 4= 2 (mg/0)

T Hl

BOD COD SS BOD COD SS

20014 117 110 113 130 125 130 SER
5=

20114 117 110 113 130 130 130 7
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3.5.4 2FAE AAssHE £ A2

iR sk e A e AAlskrs B AATAS A, el
a8 9 AT 55 adste] dAEE Ao wEs FoE
aE g GAE AARstE, AAed 2 Adass ve <GE 3-9>9
<E 3-10>7 2t
<E 3-9> dAE AAErF
(9] - m'/Y)
T % 124 2 3THA Al
2 % d = 19934 20014 20114 -
Ao s - 434,000 184,000 618,000
AH Y s 280,000 500,000 220,000 720,000
A3 v ot - 777,000 338,000 1,115,000
<E 3-10> @ eAE dATd 2 Aas
“ES R o
O 012~z | 2= 2] <
T W(n‘ljg%);E (;1];/2)7< AAe | T | AAS | ur 7(1%%
(%) (g el | =2
BOD | 117 130 30 91 80.2 18 86.2
2001| COD | 110 125 30 88 | 80.2 17 | 86.4
SS 113 130 35 84 | 80.9 16 87.7
BOD | 117 130 30 91 80.2 18 86.2
2011| COD | 110 130 30 91 80.2 18 86.2
SS 113 130 35 84 | 80.9 16 87.7
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%+%[(E+h)u]+6iy[(é+h)u]=o .......................................... 4.1
B R o g A
n ,qz(¢§+zz)2'22?’2 T () ettt 4.2
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