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Abstract

The primary purpose of dredging work is to maintain navigational readiness and to increase
environmental amenity. Therefore the dredging project, which is composed of excavating, removing,
transporting and storing or dumping dredged material, must be carefully managed 1o insure that
dredging works are completed in a cost-effective and environmentally safe method. The most
important peint in dumping operations is evaluating and decreasing the impacts of dumping works
at the dumping area. One of the most effective method for this purpose is using the schematic
process composed of the sophisticated plan, precise work and predicting/reducing the impécts based
on an numerical model being closely linked with field observation.

In this study, the numerical model is used to predict the spatial transport and fate of the effluent
discharged from the confined dumping facility(CDF) located at & coastal area. To do this purpose,
numerical models were used for reappearing the tidal current of concerned area. These models
were then applied to Mokpo harbor where capital dredging and maintenance dredging are being
conducted simultaneously and the CDF is under construction.

In series of model case study, we found that the effluent discharged from CDF was governed by
the receiving water condition and outfall geometry, so that limit of near-field was 14~500 meter
down stream and 4~150 meter in transverse direction. Dilution ranged from 1.1 to 82 on the
cases. Long-term diffusion characteristics was governed by the dilution rate during near-field

behavior, ambient conditions and CDF operation modes.
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Table 1 Annual dredging work of major
ports in Korea

Year |Number| Volume( 7’ ) | Area( m®)

195 | = 834,520 516,479

1986 | 40 940,794 654615

1987 29 1,442,752 789,520 _ N ‘E

1988 | 3 1883623 914,049 . dwar

%89 | 2 1,889,400 1,173,639 ) :““ e
1990 23 2623117 1,348813 | B ECL

1991 R 1,541,550 1,065,260 } A ;‘ET&MN ] —
1992 31 3,186,067 1,221,352 T

193 | 3 7120127 2403410 ‘ 'r-—‘ﬂlj

94 | a4 | 7673708 2,459,049 iaes ECTTT

1995 7 4452726 1,603,926 ’ i

199 21 3761500 728580

1997 31 3,846,156 1,791,776 Fig. 1 Disposal alternative

1998 B | 11590763 3180523
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Table 2 Worldwide method of disposal

Methods of disposal
Region (Volu::ain thousands of Cubic Yard) Total(%)
Upland Shore Ocean Other
wetlands
Northern Europe 39,196 59,520 42,936 62,044 29412 | 233,090(22)
Mediterranean 0 13,774 15,001 664 0 26,439(3)
Africa 0 152,942 76,471 25,549 0 | 254,992(24)
Southern Asia 62,484 | 11,197 121,831 89,149 0| 284,061(26)
Southeast Asia 0 3,078 3,698 15190 0 21,966(2)
East Asia 5783 32,220 102,451 4,323 0| 144777(13)
South Pacific 3972 2,687 26,335 32588 0 65,582(6)
North America 6,012 9,696 8,459 16,549 159 40,875(4)
Caribbean 820 646 0 2434 0 3.950(0)
Total 118,267 285,742 397,182 248540 29,571 1,079,302
(%) (11 (26) (37 (23) (3 (100)
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Fig. 2 Schematic view of CDF
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Table 3 Loss rates of dredged materialin CDF

Classification Loss rate(%6)
Soil Clay & Silty clay 30 more than
. . Sandy silt 5-30
classification Gravels 05
> 1.2 NIL
1.2-06 5-8
Grain size 06-03 10-15
(mm) 0.3-0.15 20-27
0.15-0.075 30-35
< 0075 30-100
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Table 4 Length-scales used for buoyant. surface jet

Lo=Q/M* |= discharge(geometric) scale
Ly=M"/1V?  |= jet/plume transition scale
L= M%u, |= jet/crossflow scale
Ly=Jy/ v = plume/crossflow scale
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Tabel 5 Coefficient value for CDF model

Coefficient Value

c 20
bi, b 0.11
by 03
Sy, S3 012
S2 0.15
by 0.045
b 0.3
t, b, fa, H4 2.0
Cn 10

Zolu] 2] A4S Table 59 #ol &3t HFisher, H B. et al, 1979 %).
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