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Abstract : For the last years, it has become hot issue such as disposal of the treated wastewater, which caused by increment of a
population and industrial development at the coastal areas. The ocean outfall system discharges primary or secondary treated effluent intc
coastline or at the deep water, or between these two. The effluent, which has a density similar to that of fresh water, rises to the sea
surface forming plume or jet, together with entraining the surrounding salt water and becomes very dilute. This paper deals ocean outfall
design which effects to decision-making about marine environment management and wastewater treatment. In order to make predictions
o dilution of discharged water and the trajectory of a plume, CORMIX has been used considering several elements including a seasonal
and tidal changes. These solutions are strung together to provide basic data and general drawings for effective management of outfall
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Fig. 1 Postulated a two dimensional flow field induced at the
center of diffuser in a stagnant ambient fluid(Jirka and
Halman, 1979)
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Fig. 2 Jets merging from the unidirectional diffuser
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R= dilution of the multiport diffuser =0.95

~ dilution of the equivalent slot diffuser
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Fig. 3 Location of Gamchun site
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Fig. 5 Diffuser type in relation to port displacement

Fig. 6 3-dimensional outfall visualization

Table 1 Summary of input data

Classification Gamchun, shiwa

Analysis situation unbounded
Average depth H, 15m, 18m
Discharge depth Hj, 14.2m, 7.2m
Diffuser Length 200m
Friction value Darcy—Weisbach f 0.025
Wind speed u,, 2m/sec
Distance from the shore to the diffuser c1* 350m

c2: 550m
Vertical angle of discharge 8 o
Horizontal angle of discharge o el 90

c2: Or

Alignment angle y 90°
Relative orientation angle B 90°
Port diameter D, 0.8m
Port height h, 0.8m
Discharge flow rate ¢;. @, 2.78m'/sec
Water quality standard mg/ ¢ 2
Diffuser type Alternating diffuser
Vertical angle of discharge 8(°) 0

Agdle 4T Y=g 10260 ke/m* S 24813, S0
T AeHRIoE 10195 kg/mPH AW HIolE 10220
ke/m'2 33std AERIE HEsAc) At §

2 AAHD Qe GFSABCORMIX 2)082 3la 28w
o 402 wjx)gto 2X(Fig. 5) 849 aHE Hussice
a3ttt EAbae] Zol 7o) WEY 729 278 m¥/ sec
9} FrARE 232 m¥/sec TR vRt - F9 e Ate] g4
# Aol 210mel F3e] 00mZ 37, BE FABL FHYFH
€ 932 sgon, dFFNAL 11709 9245 PHriser)
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Table 2 Summary of output data on Gamchun
. Conc. Plume Plume Flow
) O | Tide (mgh | |h-width(m | thicmy | Class
1 02498 | 60 | 10212 21 | MSs
2 01922 | 78 | 10277 | 4.06 | MSs
NM ™3 T 025 [ 60 | 10212 | 200 | MSs
4 01908 | 786 | 10278 | 4.09 | MS5
1 _]0.1924 | 78 | 10277 | 406 | MS5
2 |0.2491 | 60.2 | 10212 21 | MS5
FQ ™3 To1931 [777] 10277 | 404 | MS5
4 | 02479 605 10212 | 211 | MSs
1 102507 | 59.8 | 10211 | 209 | MS5
summer | pn |2 01913 [ 784 ] 10278 | 4.08 | Ms5
M3 J02506 [59.9] 10212 | 209 | MS5
4 [01898 | 79 | 10279 | 411 | MS5
1 01929 [ 77.8| 10277 | 4.05 | MS5
2 |0.2481 | 605 | 10212 | 211 | MS5
LQ ™3 T01935 [775| 10276 | 4.03 | M5
4 | 02467 | 60.8| 10213 | 212 | Mss
1 02496 | 60.1] 102.12 21 | MS5
2 |0.1916 | 783 | 10278 | 4.07 | MS5
NM- ™3 T02499 | 60 | 10212 | 209 | MS5
4 [ 0.1901 | 789 102.79 41 | Ms5
100335 |447.7] 11204 | 14.24 | MU
2 | 0.0493 [304.3] 108.82 | 14.96 | MUB
NM ™3 100335 [aa7.7| 11204 | 1424 | MU8
4 | 0.0497 [301.7] 1087 | 14.84 | MUS
1 00507 |296.1] 10858 | 14.58 | MU8
2 [ 00327 [4583| 11204 | 1458 | MUS
FQ ™3 T00506 [296.7] 10862 | 146 | Mus
4 | 00328 [457.1| 11204 | 1454 | MUB
1 | 00333 [449.9] 11204 | 1431 | MU8
. 2 | 00494 [303.7| 10881 | 14.92 | MUB
winter | EM. 300834 [4495] 11204 | 143 | MUS
4 | 00498 [301.5] 10869 | 14.83 | MUS
1 00503 |298.3] 10869 | 14.67 | MUS
2 | 0.033 |4543| 11204 | 14.45 | MUS
LQ M3 100503 [298.1] 1087 | 1466 | MuUs
4 | 00331 | 453 | 11204 | 14.41 | MUS8
1] 00334 |4495] 11204 | 143 | MuB
2 [0.0494 |3039] 108.81 | 14.93 | MUS
NM- 37700335 [4483] 11204 | 1426 | Mus
4 | 0.0497 1301.7] 1087 | 1484 | MU8
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Table 3 Summary of output data on Sihwa

Plume
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Fig. 7 Plume behavior with CORMIX2(Sihwa, Summer, New
moon, e€bb)

Season | Day | Tide Layer S Conc. h—width Plume
depth (mg/l) (m) thk.(m)
T T 1557 | 106.8 | 0.1405 | 101.69 | 0.83
5 1 925 | 908 | 0.1651 | 10145 | 055
NM. 2T 7442 | 1020 0147 | 101.66 | 08
2 T 83 | 855 | 01755 | 10142 | 0.52
T T 893 | 801 | 0.1684 | 101.44 | 054
> 1 1488 11030 | 01443 | 10168 | 081
FQ 3T 922 | 907 | 0.1654 | 101.45 | 0.55
+ | 1436 |101.8 | 0.1474 | 10166 | 08

T T 1632 | 109.8 | 0.1367 | 101.71 | 086 Selgte o % 9tk
|y 2| B8t [ 874 0.1716 | 101.43 | 053
M =T 7s06 1043 | 0.1439 | 101.68 | 0.81
a1 772 | 821 | 01827 | 10140 | 0.50
T T 946 | 920 | 0.1631 | 101.46 | 0.56
7 [ 1259 1027 | 0.1460 | 101.67 | 0.80
LQ 5T 939 | 916 | 0.1637 | 101.46 | 0.56
+ | 14.08 1006 0.1491 | 101.66 | 0.79
T [ 1562 | 107.0] 0.1402 | 10169 | 0.84
7 1 919 | 905 | 0.1657 | 10145 | 055
NM. 57262 | 1029 | 0.1458 | 101.67 | 0.80
7 [ 821 | 850 | 0.1766 | 10142 | 052
T 12.45 |1725.8] 0.0087 | 101.10 | 12.45
7 | 755 |1345.1] 00112 | 11006 | 7.55
NM. 2T 759 |2204.0] 0.0068 | 110.10 | 15.90
1 820 [1476.9] 0.0102 | 11006 | 8.29
T 1 905 [1612.3] 0.0093 | 110.06 | 9.05
2 11365 |1892.1] 0.0079 | 110.10 | 13.65
FQ "5 T 929 |16565.1] 0.0091 | 110.06 | 9.29
2 1397 [19365] 0.0077 | 110.10 | 13.97
T T 1219 |1967.0] 0.0076 | 110.10 | 14.19
o |y 2|72 [10932] 0.0108 11006 | 7.82
3 1549 |2147.2] 0007 | 110.10 | 15.49
T 852 [1517.9] 0.0099 | 11006 | 8.52
T T 833 |1484.1] 0.0101 | 110.06 | 8.33
> [ 1442 [1998.9] 0.0075 | 110.10 | 14.42
LQ 5T ge6 |1542.8] 0.0097 | 11006 | 8.66
+ 1433 [1986.4] 0.0076 | 110.10 | 14.33
T T 1442 11998.0] 0.0075 | 110.10 | 14.42
5 77 |1371.8] 0.0109 | 11006 | 7.7
NM.. m=75.77 12186.0] 0.0069 | 110.10 | 15.77
7 818 [1457.3] 0.0103 | 11006 | 8.18

Fig. 8 Plume behavior with CORMIX2(Sihwa, Winter, New

moon, ebb)
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Fig. 9 3-dimensional plume behavior at N.R. and FR. with

CORMIX2(Sihwa, Summer, New moon, ebb)
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Dilution vs. Downstream Distance
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Fig. 13 Dilution variation at N.R. on Sihwa
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Tide level
Fig. 16 Plume half width with CORMIX2 acoording to

(a)Gamchun, summer, (b)Gamchun, winter, (c) Sihwa,
summer (d)Sihwa, winter
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summer, (b)Gamchun, winter, (c) Sihwa, summer (d)Sihwa,
winter

Fig. 15 Dilution with CORMIX2 acoording to (a)Gamchun,
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Tide level
Fig. 17 Plume thickness with CORMIX2 acoording to

(a)Gamchun, summer, (b)Gamchun, winter, (c) Sihwa,

summer (d)Sihwa, winter
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Fig. 18 Comparision of Dilution of tide level with CORMIX2
on Gamchun and Sihwa
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