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Abstract

Investigation of the physical behavior of dredged material 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 into three phases: convective
descent, dynamic collapse and long—term passive dispersion
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No. Definition and mathematical form
1 Cloud mass m="Vep
2 Cloud momentum M= Cnpo ch
3 Cloud buoyancy B=V.{0,(0)—0)
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Table 3.2 Intial values of the coefficients

Description Value
Entrainment coefficient
for convection, « . 0235
Entrainment coefficient 0.100
for collapse, « 0.500
Drag coefficient for a sphere, Cp 1.000
Form drag coefficient, Cp 0.010
Skin friction coefficient, Cjy 0.010
Bottom friction coefficient, C; 0.001
Dissipation parameter, a; 0.025
Vertical diffusion coefficient, K,,
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Table 4.1 Material characteristics

ifi Vol .
. Spec1' o oume Fall velocity Depositional | Critical Shear
Solid class Gravity conc. . .
(cmfs) voids ratio Stress
(%)
Silt & clay clumps 1.60 0.10 30.48 0.40 99.000
Sand 2.70 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/1)
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ration in water column with respect
to time

Mixing area after | hour

Fig. 5.3 Initial mixing zone for flood and ebb
flow



10 A E - AAAd- A4 5 .03 %
Clay 3m 1 ﬂnw’v\/ N e o
{ g Matenial Distribution 30m after 30min.
CONTOUR VALUES b CONTOUR VALUES
Ioam mg/f (S 1 oot me/d
F 2 w0 el - ’
3w mx;:
4 7
'\ 5 gﬁ :l:,/ e oy %
6 ook pfe Y V B
3 4 o contaminant
I : o M}] clay
[ 2 3 ‘\f‘ <."_
1 SO TN
sift
- . L . o L @ } N L ! . 1 N
o 1o e W\/\/ Fig. 55 Material distribution for 30m water
CONTOUR VALUES depth(ebb flow)
1o og/e (o
-2 80 m/t
3 8 ug/ €
N4 8 /xx“ ’
F 5 08 I’ i
6 oo gl oy T [ Contaminat Ak b flw \f
L o :29 (ﬂ%:__)\\ | conrour vaLums
a X ’ 3 1 oom  we/¢
L £° 2 2 o mefe
& 30004 nef¢
1 4 00004 )
. \ 5 000004 s/t
v
‘, (8
i
. 1 L L N {b)
X 1
\Clny 30m Ebb flow N\f
| CONTOUR VALUES i
4000 mg/ ¢ <
2 oan e/ — A = A ol
3 R e/ ¢
Ne 8 7::/5
oo e Fig. 56 Contaminant distribution for 30m
v . .
L{ o water depth with respect to time(ebb
flow)
[ 6.4 £
R .o VFoz FHANH Aol TR £
AE Hrie AL 549 AN 2 &
Fig. 5.4 Material distribution for the selected % 2 AZAe Bl 2 AFEA Y Al
water depth(ebb flow, clay) : 3 %S RAA FE g}t $3urare) g
(a) 3m,(b) 15m,(c) 30m e F3 vlgele] JFAL FoA7]H

~54—



<t

)21}
=

FHFe 5, AN FAAS
vﬁ*—l of 2AY 47417} &S dsteh %XJ
FRWEe] HHE 59 FEEEE 5
A = BMe] Aze A a%
Aol F--drt

AdAQl B eAA A gels] s F
=9} HFRr1Fe FEe BAN %}*J—% 77}
Ak =q1d ool FHe] FEF 0ug/!
23 3 Aol 0] ARE Az A oe
2 depe] Bokr} fEF mddM o A
715 A rEERA, FRo1H0 28
o g4 olehg A7 ﬂf& ALEE oF
Rek ook & T2 FFE F£FolM Bl
A AR 7 dAEg sea e 589
dAEol HElE FASA A= FA T A
3 AFstele A% 7HAA = olRFRA
DAE AAsA =Hu £A9 Ao s &
AolA gzt HAEA "o &2, 249
A 2 2 AT B =4 AR 7}
Aoz ol HLdR: 35 RN FA7
ey FA=ANAM Fr1¥ A AFE
FAgozH 5T Fart don 7R
T A3 2dA3%E HMstn dsisted
A A4 ot Yol dasirm &

E24dg 2l frfo] AztHoz wWsstE
5 zAo] 7heslez AN 4 o
igised Sl 4T 5 gleds Aado
oz ¥ Ast Bt EANNA 27
Ao 2F9} e 559 AL AMAHL
2 =93t A554E mebstx 338 &
8 =qlos Al o) A3k
+ glen o]F 2

a

ul

r.

KR
32 2

32 =
o) A2

HusEd

=

1. Abdelrhman, M.A. and Dettmann, E.H.
(1993), "Dredged material transport at
deep-ocean disposal sites,” Coastal Engi-
neering Considerations in Coastal Zone
93  Con-

Management, Coastal Zone

oA F71EHES] 271AF BT AT

2.

. Cederwall,

. Fisher, H. B. et al(1979),

. Hossain, M. S. and Rodi,

11

ference, ASCE, pp.216-230.

Almquist, C. W. and Stolzenbach, K. D.
(1976), ”Staged diffusers shallow
water,” United Engineers and Cons-
tructors, Inc., New York, Report No. 213

in

. Bowers, G.W. and Goldenblatt, M.K.(1978),

"Calibration of a predictive model for ins-
tantaneously discharged dredged material,”
EPA-600/3-78-089, US Environmental
Protection Agency, Corvallis, OR.
K.(1971),
into stagnant or flowing enviroments,” W.
M. keck Laboratory of Hydraulics and
Water Resourses Division of Engineerign
and Applied Science, Califoriua Institute of
Technology, Pasadena, California, Report
No. KH-R-25

"Bouyant slot jets

. Fan, L. N.(1967), "Turbulent buoyant jets

into stratified of flowing armbient fluids,”
W. M. keck Laboratory of Hydraulics and
Water Resourses Division of Engineerign
and Applied Science, California Institute
of Technology, Pasadena, California, Re-
port No. KH-R-15

“"Mixing inland
and coastal waters,” Academic Press, Inc.,
NY.

W.(1982), "A
turbulence model for buoyant flows and
its application to vertical buoyant jets,”
The Science & Applications of Heat and
Vol. 6(Ed. Rodi, W),
Pergamon Press, pp.121-178.

Mass Transfer,

. Jirka, G. H.(1982), "Turbulent buoyant jets

in shallow fluid layers,” The Science &
Applications of Heat and Mass Transfer,
Vol. 6(Ed. Rodi, W.), Pergamon Press,
pp.69-120.

. Koh, R.C.Y. and Chang, Y.C.(1973), "Ma-

thematical model for barged ocean dis-



12

10.

-7 A}

posal of water,” Environmental Protec-
tion Technology Series EPA 660/2-73-
029, USEPA, WADC.

Koh, R. C. Y. and Fan, L. N.(1970),
"Mathematical models for the prediction of
temperature distributions resulting from
the discharge of heated water into large
bodies of water,” Water Pollution Contron
Research Series No. 16130 DWO, Water
Quality Office, US EPA

11. List, E. J.(1982), "Mechanics of turbulent

buoyant jets and plumes,” The Science &
Applications of Heat and Mass Transfer,
Vol. 6(Ed. Rodi, W.), Pergamon Press,
pp.1-68.

o

-4

of

12.

13.

30 F %

Roberts, P. J. W.(1977), "Dispersion of
buoyant wastewater discharged from
outfall diffuser of finite length,” W. M.
keck Laboratory of Hydraulics and Water
Resourses Division of Engineerign and
Applied Science, California Institute of
Technology, Pasadena, California, Report
No. KH-R-35

Teeter, AM.(1984), "Vertical transport in
find-grained suspension and newly— de-
posited sediment,” Lecture notes on coas-
tal and estuarine studies, Estuarine Cohe~
sive Sediment Dynamics, Ed. A.]. Mehta,
Springer-Verlag, NY.



