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A Study on Harbor Dredging

and Disposal of Dredged Material in the Ocean
D. D. Jeong, J. W. Lee

Abstract

This study was started for investigation of dredging work in the coastal and harbor arca
and collection of all the available information. We introduce dredging methods with the
analvsis of the dredging materials, dredging work and enviromental effects of dredging
aclivities. Treatment of dredged material comes after this, considering of enviromental hazard
assessment.

Vathematical model was developed for tracking of dredged material in terms of physical
hehavior safter ocean disposal. This model focuses on the spatial and temporal changes in the
dumping ficlds for the water column and bottom at a hypothetically confined coastal water,
where the ambient time-invariant velocity and density profiles are applied, within the initial
time period following the instantaneous wclease of the dredged material. This model accounts
the behavior of material after release divided into three phases: convective descent, dynamic
collapse and long-term passive dispersion.
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Table 2.1 Total of dredging work per year of major ports (Korea)

Year Number | Volume( n’) Area(m’) |
1984 28 834,520 516479 |
1985 40 940,794 654,615 |
| 1986 29 1,442,752 | 789,520 :
1987 30 1,888,623 914,049
1988 27 | 1,889,400 1,173,639 |
| 1989 23 | 2,623,117 1348813
1990 38 1541550 1065260
1901 31 3186067 | 1221352 |
1992 31 | 7,120,127 ' 2403410 |
1993 a1 | 17,673,708 2,459,049
| 1994 25 4452726 1,603,926

Source : 3H-& RIS A B985~ 1995)

Table 2.2 Dredging work in major ports during 1994 (Korea)

Area

Depth’

Investment

> :
Port I No- iy () (m)  (1,000Won) '
i Inchon 2 116,400 54,700 -3.0--4.0 489,170
PyoungTack| 1 98,000 100,000 -14.0 339,400
Kunsan 3 1,001,900 355,600 -0.01~-8.0 2,081,160 !
Taechon 1 16,570 42,700 - -2.0~—-4.0 360,000
Mokpo 1 46,600 27,470 -2.0 226,000
Samchonpo 2 26,300 18,450 -4.0~-715 111,000 .
" Masan 2 498,000 210,000 -11.0 1,500,000 :
Sogwipo 1 40,262 26,290 -3.0—-6.0 1,592,860 -
Songsanpo | 18,890 13,050 -15~-75 . 688,066
" Pusan 3 1,848,664 576,996 -125~-14.0 . 8,065,400
Ulsan 2 662,500 129,200 -12.0—-13.0 2,595,336 ‘
" Pohang 1 21,500 9,200 -9.5 270,000
Hanlim | 12,190 11,800 -2.0~-3.0 426,063
" Cheju 1 11,650 10.470 -2.0~-35 109,380
i Chinhac 1 6,500 3,500 ~-11.0 50,000
Chukpyon 1 9,300 9,300 -3.5 100,000
! Nokdong 1 17,500 5,200 -4.1 200,000
Total | 75 | 4452726 1603926 ~19.203.834
Source & S8 S ANV RO
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Fig. 2.1 Schematic diagram of a sediment-water system

HFHFE 5ol ol LA FR{Eo] ¥3Ho| k. HAE-E FA u=

ol

ko e
R

B9 giio] o] FeA F£Fo2 HEEY. E-HAE AAdAE Efol 243 dojur 3
FR=E HAEY B4, 799 ¢F Axd g ZHd0. E-HHE BA vz oie 54
8ol s dojui fle Fo2 HAER HAEUC XIHAJUE LEEA] EFEL
LRI 2A HHe] ghud FOF FAHAYY #2 wd-EFHE
o] ol EAEW] QHEo] ST HEHAE ¥
ARk HAH U IBE ESTA 2AE A% AEA B3 Table 239 Zoi(HAA,
19%). No4 A(4.76mm) Z#-& 50% o]d<] 222 0%, No.200 A(0.074mm) F#& 50% °]4
A Ee 7.5%, No200 A(0.074mm) T7& 50% o4 AE 2 JEE REXE F2 HES}
FERZ 2AH USS & & Atk Table 24 & vRigtd &3] A HHE F FF5

ok

=5 v Aoz nFe LA, 4¥9 Osaka, =9 Bohai gulf, 7lUth 5d<te] Ay &
AE T TS5 FFS vusdnh kit 3% Cd, Pb, Zn & =l wjg A vElse
o, Cr, Mn A Yelgil, 08 F54L vl vesth



ARG BBl B R MY R 423

Table 2.3 Sieve analy51s of sediments dredged at Masan bay

e g == mmmm e -

Sieve No. | blc(wr/; ms)ue \Weight of (rgt)tamed sonli Remark ‘
Total ‘ 43213 | i

40 . 0425 04870 “Z
60 o0 03168 }}
& o17mm 03973 “‘
100 | 0.149 | 0.7842 |
120 01m 0.3398 4 Sand H
w ol o4 ﬂ
200 0074 . 0.5023 ‘,‘
~ Sub total | 3.2406 ) 1‘;
270 | 0083 0.3324 ; \;
0 0N80T e
Sub total | 0.7531 : ‘;

_ b A @ 30.2193 . |

Table 2.4 Comparison of metal concentration in dredged material at Masan and
foreign bay

B - q

Mot | ]

Location Cd G Cu Mn N Hig | P> | Zn |
' Masan bay 222 | 259 | 6738 | 3670 | 2759 | 0.028 | 8738 | 3811 4“
LA harbor , USA 07 | 64 125 - |19 - 147
‘Obakd bay, Japan | 23 - 50 614 2 07| 4 | 304
Bohdl gulf (;hll’ld 7 7—? 50 25 500 @ 35 | 0.09 ) l\ 74 l\\
hast coast (,anada; l.GrTW éf;m? 98 | 508 | 39 | 1.174’ 200 | 3557 \

22 FAE A
MR Aoawe daet g 844 2ua A4 Sme wA aelsolstn], Ay
R W AR s Fig 22%F 3
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Fig. 2.2 Disposal alternative
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Table 2.5 Worldwide method of disposal

Methods of disposal
) (Volume in Lhousands of Cubic Yard) .
Region S . N~ Y ~ Total(%)

Upland ‘wglc;r{ds Shore = Ocean ' Other

Northern Europe 39,196 59,520 i 42936 ' 62,044 |29 412 233, 090(22)

Mediterrancan 0 13,774 © 15,001 664 0| 9439(%)
Africa 0 152942 ' 76471 ' 25549 01 254 992(24)
Southern Asia 62484 11,197 121,831 89,149 | 0 284661(26)
Southeast Asia 0 3,078 3698 15,190 | 01 21,966(2)
East Asia 5783 32,220 102451 4,323 0 | 144777(13) |
South Pacific 3972 . 2,687 26335 32,588 | 0! 65582(6)
North America . 6,012 9,696 ' 8459 | 16,549 159 40, 875(4)
. Caribbean 820 646 | 0. 2484 0 3,950(0) |
Total 118,267 285742 ' 397,182 ' 248,540 | 29,571 1,079,302
©) . ap @) @D | @3 (3 100

Source - Ad Hoe Dredging Commussion, 1931 (PLANC 199
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Fig. 2.3 Diagram of enviromental hazard assessment for dredged sediment disposal
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