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The Behavior of Effluent Discharged from the
Confined Dumping Facility

D. D Jeong -] W. Lee

Key Words : A|&H7-7] A4 (Confined Dumping Facility), °J<(Effluent), % ¥ (Dredging
Material), ¥7](Dumping), Z 18] 522 (Length-scale model) ‘

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 to insure that dredging works are completed in a cost-effective and
environmentally safe method. The most important point 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 impacts based on an numerical
model being closely linked with field observation. ‘

In this study, a numerical model is used to predict the spatial transport and fate of the
effluent discharged from the confined dumping facility(CDF) located at a coastal area. To
achive 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( m® ) | Area( m? )
1985 28 834,520 516,479
1986 40 940,794 654,615
1987 29 1,442,752 789,520
1988 30 1,888,623 914,049
1989 27 1,889,400 1,173,639
1990 23 2,623,117 1,348,313
1991 38 1,541,550 1,065,260
1992 31 3,186,067 1,221,352
1993 31 7,120,127 2,403,410
1994 41 7,673,708 2,459,049
199 2% 4,452,726 1,603,926
199% 21 3,761,500 728530
1997 31 3,846,155 1,791,776
1998 33 11,590,763 3,180,523
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Fig. 1 Disposal alternative
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Table 2 Worldwide method of disposal
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Methods of disposal
. (Volume in thousands of Cubic Yard)
Region Total(%)
Upland ’Near Shore Ocean Other
wetlands

Northern Europe 39,196 59,520 42,936 62,044 29,412 233,000(22)
Mediterranean 0 13,774 15,001 664 0 29,439(3)
Africa 0 152,942 76,471 25,549 0 254,992(24)
Southern Asia 62,484 11,197 121,831 89,149 0 284,661(26)
Southeast Asia 0 3,078 3,698 15,190 0 21,966(2)
East Asia 5,783 32,220 102,451 4,323 0 144,777(13)
South Pacific 3972 2,687 26,335 32,588 0 65,582(6)
North America 6,012 9,696 8,459 16,549 159 40,875(4)
Caribbean 820 646 0 2,484 0 3,950(0)
Total 118267 285,742 397,182 248 540 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 Toss rate(%)
Soil Clay & Silty clay | 30 more than
o Sandy silt 5-30
classification Gravels 05
> 12 NIL
1.2-0.6 5-8
Grain size 0.6-0.3 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,/ My? | = discharge(geometric) scale
Ly=M"/J{? | = jet/plume transition scale
L,=M"/u, | = jet/crossflow scale

Ly=Jol o = plume/crossflow scale
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Fig. 3 Typical buoyant surface jet in a stagnant

environment

MESAN] AFL olule] 3] AFFe}
geiale).

Fig. 3& AAGdelA &
Rl gleh A AakEA] e %%VMIE“

° -}] AEL] FAAAF 5‘—5u 9,]. A
B0 v e 47 A(5), ()22 el ¢ glok



434

Ml/”
S

U~ Cy

b=bs (6)
Aol Ae] BAg S ZrMEEs
bl Ae) FE R gpfcth Aol A
oz A7)} o] T 4 Qlrh

/\

O

::

(10

MI/Z

S=SIT(; s=slﬁ 7

A71A, s, 1 271 54
FuREs el EASE sH02 WEse of
o ZAATL FHLEFE At A=r} FA
Moz FoHAARH, Azl AL Aojuld o3
dAAE, WA E, st AE ARATEE
22 e} AAEANAL AH40) D
B 23 37 o2 o
(1) 22 5] ﬂ}ﬂoM -

olE AellA o] &= A
ofsf AA = ojop Tk
ojoix)i= Fopdud dHNME 27T
$AHE, AGR FolAEs A4 EE 3
FA 3} :7_?,11/} Boka ulxlod ol el A] -
=

Cy, bl, 51‘11—___‘ )éééoﬂ

=20
2 9

Aukz —1——5 EE° 4
sl 2(8)3} o] AHojs)=
2 HAtHBenjamin, 1968)

()

(U_,

A vp=uldb,/d) R Ao 4 glomg, o] A
3y Zga e A Jo=2u.g bb tBRE g E A
(8)el] A-g-ste] A (5)efl ThA] whsishd B 7
Sol A% AEsAe] 23 AE HAFAo} 4
92} Ze] 7% 4 Qloh

o nuz

%ﬁoﬂw »111

AT EPAEE
2o o)a] AR,
AABAAT e TARLY 7]
sAbael 8] — hse<i7lA A¥sh
v A28 e 235
1 aate] s,

R
Ly

1
2CD

bh=((bh,~s)3/2+ bﬂ( (s—s,v)s’z)w2 ©

)

| At Ao us

2k 2

b 71—0

=
o3odo 123 L% <)

=)
S ©

A71A, by

- 434 -



AREAAN oA WERE A5 AE 43

LG+ O+ 2L+ OUCTH+ L[+ OV
12)
=ai[<h+§)Dx Le)+-8 [+ oD; aC]+qm

¢
2 W ey —— L1
C 4 Jd % §+hf_hca’z
D, D, x, yaFekre] EabA|
am TR

41 el 74

AGFE7ALAA wlEE = A5 AFE 4
e FEAG AT 3 AR
He oisaide] Aaach vd s o my
Aedom Skt VLS WA g 59
MIAAZ, FAEg 2 deEs) sheg
AR e A AAAR sz, FelE-2T
E-FE lele) sidds HAZ/NMEAAR g4tz
WS 33 o2 2 AA R she] 118X
1199 A4AASE AT SRR 25
7 =(NO.321, 342)°014] ¢lolEe] sl wHelA
2] o g Asigon jEeAL oL gl

~ gulsk AXNZVA 0 dr = dy = 300m

- AZ7¥z¥H 1 4t = Ssec ‘

- AGAAzA 1%(1 = 1.9046m,
7t

i{im

-\1mﬁ

A2 @ = 2411 |, 71 T = 12417k B%
- A EEAS A = 00026
- AT v = 1000 m?/ sec

- Ze]ge) Al f = 83X 1077 /sec

g md Foe Br-den-ST-Zyaa)
o WZ o2 3lod g9XB7Y AAARLS F

- 435~

2l AilellA] §
283}t

AFF7| AN wlEEE Ay wESS 5
Igd FHE 57138 ARE AA (3] Fak
1998)e)) A4 dRel/Fdud-g 71F0% 1961

m®/sec Z 43l o HH@?"«] T By
FFAHE T FAbESE B2 ddE A
e TAR St (SoFAbE, 1998) #1739 ul
2249 FE T 1264 g/m*2 ALl

g sl ERz= sHa.00DNA  sA=
(100422 B2 Aoz sl w ﬂg gzqs}oﬂu}
&S U FA Sk

[<] a}:_,/}_ E’.__{__Llﬁl %Aéi 7}

ﬂ!l

N

el on, s T FEYY FUE F

7174 A, B, C799 ALERE F35o] 5m=E 8

& ArelA nhet A} o wiEREe
AT Qo) BEeAe @el A% 5 %
#4515 HFig. 4). |

SO

Pl igw Cross View
Fig. 4 Schematic View of Discharging from
CDF ‘

.

04—r4 27175 Rl HAsd 9 bk
2o] EAlke sAolA 49 27|AFSH e A
29 Zoulmde] A4S Table 59} o] 23}
SAthFisher, H. B. et al, 1979 %).



436

Table 5 Coefficient value for CDF model

Coefficient Value
cl 2.0
b, by 0.11
by 0.3
S1, 83 0.12
Sz 0.15
by 0.045
by . 03
b, t 3, I 2.0
Cni 1.0
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