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A Study on the Disposal of Harbor Dredged Material in the Ocean
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Abstract

Investigation of the physical -behavior of dredged materal disposal in coastal water
includes estimations of water column concentration in the receiving water, exposure time, the
initial deposition pattern as well as thickness of material on the bottom. The conditions tested
were intended to represent the disposal of material at the dumping fields near the estuary
area. Calculation based on vertical settling and horizontal advection of single particles ignore
the effects of bulk properties of the disposed material, vertical and horizontal diffusion, and
material dilution due to the entrainment of ambient water during descent.

This paper focuses on the spatial and temporal changes in the dumping fields 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 release of the dredged material This model accounts the behavior of
material after release divided inio three phases: convective descent, dynamic collapse and
long—term passive dispersion
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Table 1 Intial values of the coefficients

Description Value B

Entrainment coefficient for convection, @ | 0.235 |
Entrainment coefficient for collapse, @ 0.100
Drag coefficient for a sphere, Cp 0.500
Form drag coefficient, Cp 1.000
Skin friction coefficient, Cy 0.010
Bottom friction coefficient, Cy 0.010
Dissipation parameter, a; 0.001
Vertical diffusion coefficient, K,, 0.025
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Fig.3 Model boundary and applied flows: (a) flood flow, (b) ebb flow

Table 2 Material characteristics

- Specific VOIume| .y yelocity |Depositional| ~ Critical
Solid class Gravity |conc. . . .
( cmfs) voids ratio {Shear Stres
i (%) 1 L
Silt & clay clumps 1.60 0.10 30.48 0.40 99.000
Sand 270 0.20 3.05 0.60 0.025
Coarse silt 2.67 0.07 0.31 3.00 0.010
Clay particles 2.65 0.05 0.06 5.00 0.002
Contaminant 1.00 0.15 - - 0.000
(mg/D)
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Fig.4 Distribution of deposited solids after 1 hour
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CHANGE OF PEAK CONTAMINANT CONCENTRATION
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Fig5 Change of peak contaminant concentration in water column
with respect to time
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Fig.6 Initial mixing zone for flood and ebb flow

_47_



N Clay 3m Ebb flow ’\/\J
[ CONTOLR VALUES
1 a0 mefd S
~ 2 8w ng/ &
38 me/ ¢
N4 8 uel b L
5 08 il L (( N
6 008 uf¢e A
™ TN
B o \:{;} (\L\‘(‘} 4
A -
57 3
- 2
1
1 . N N 1 . ( . (a)

\Cluy 15m Ebb ﬂow’\/“\/

| CONTOUR VALUTS

1 a0 wg/ Lo
2 80 g/ ¢

3 £0 mgl @
N4 8 el
L 5 08 el A

6 0 waf ¢ . It L

« R =
- i i
i ° ' K '> i 4
L o ‘ 3
[ V]

b
; 1 . 1 . L L (b)
)
Clay 30m Ebb flow
I CONTOUR VALUES
L 100 mg/t
2 B0 o/l
38 mg/ ¢
N1 8 nel 1
r 5 048 uel t
[ 008 ugl t
v
o Q
(c)
4 L A 1 L 1 " 1 —
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