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GLOSSARY

BIS Dredging Information System used in the Lower Sea Scheldt

d Density of dredged sediment [kg/dm?]

DGD Deurganckdok

HCBS High Concentration Benthic Suspensions

M mass of dry solids [ton]

ol density of the solid minerals [kg/dm?]

P, density of clear water [kg/dm?]

tod Reference situation for densimetric analysis (empty dock)

toe Reference situation for volumetric analysis (24 March 2006)

TDS Ton of dry solids [ton]

\Y volume of dredged sediment [m?]
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1. INTRODUCTION

1.1. The assignment

This report is part of the set of reports describing the results of the long-term measurements
conducted in Deurganckdok aiming at the monitoring and analysis of silt accretion. This
measurement campaign is an extension of the study “Extension of the study about density currents
in the Beneden Zeeschelde” as part of the Long Term Vision for the Scheldt estuary. It is
complementary to the study ‘Field measurements high-concentration benthic suspensions (HCBS
2).

The terms of reference for this study were prepared by the ‘Departement Mobiliteit en Openbare
Werken van de Vlaamse Overheid, Afdeling Waterbouwkundig Laboratorium’ (16EB/05/04). The
repetition of this study was awarded to International Marine and Dredging Consultants NV in
association with WL|Delft Hydraulics and Gems International on 10/01/2006. The project term was
prolonged with an extra year from April 2007 till March 2008, ‘Opvolging aanslibbing
Deurganckdok’.

Waterbouwkundig Laboratorium— Cel Hydrometrie Schelde provided data on discharge, tide,
salinity and turbidity along the river Scheldt and provided survey vessels for the long term and
through tide measurements. Afdeling Maritieme Toegang provided maintenance dredging data.
Agentschap voor Maritieme Dienstverlening en Kust — Afdeling Kust and Port of Antwerp provided
depth sounding measurements.

The execution of the study involves a twofold assignment:

e Part 1: Setting up a sediment balance of Deurganckdok covering a period of one year, i.e.
04/2007 — 03/2008
o Part 2: An analysis of the parameters contributing to siltation in Deurganckdok

1.2. Purpose of the study

The Lower Sea Scheldt (Beneden Zeeschelde) is the stretch of the Scheldt estuary between the
Belgium-Dutch border and Rupelmonde, where the entrance channels to the Antwerp sea locks
are located. The navigation channel has a sandy bed, whereas the shallower areas (intertidal
areas, mud flats, salt marshes) consist of sandy clay or even pure mud sometimes. This part of the
Scheldt is characterized by large horizontal salinity gradients and the presence of a turbidity
maximum with depth-averaged concentrations ranging from 50 to 500 mg/l at grain sizes of 60 -
100 um. The salinity gradients generate significant density currents between the river and the
entrance channels to the locks, causing large siltation rates. It is to be expected that in the near
future also the Deurganckdok will suffer from such large siltation rates, which may double the
amount of dredging material to be dumped in the Lower Sea Scheldt.

Results from the study may be interpreted by comparison with results from the HCBS and HCBS2
studies covering the whole Lower Sea Scheldt. These studies included through-tide measurement
campaigns in the vicinity of Deurganckdok and long term measurements of turbidity and salinity in
and near Deurganckdok.

The first part of the study focuses on obtaining a sediment balance of Deurganckdok. Aside from
natural sedimentation, the sediment balance is influenced by the maintenance and capital dredging
works. This involves sediment influx from capital dredging works in the Deurganckdok, and internal
relocation and removal of sediment by maintenance dredging works. To compute a sediment
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1.4. Structure of the report

This report is the sediment balance of the Deurganckdok for the period of 01/07/2007 to
31/08/2007. The first chapter comprises an introduction. The second chapter describes the project.
Chapter 3 describes the methodology. The measurement results and processed data are
presented in Chapter 4, whereas chapter 5 gives a preliminary analysis of the data.
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not be applied as such in this study. Only the sweep beam locations will be utilised in a qualitative
way.

3.4. Capital Dredging Data

In February 2007, the 3™ phase of the capital dredging works was initiated. Topographic
measurements on a regular grid were supplied by the contractor in order to follow up the capital
dredging progress. For the period 01/07/2007 till 31/08/2007 progress data is available for the
following dates: 25 and 31 July, and 6 and 28 August 2007 and are shown in APPENDIX F. Note
that the design depth of the first half of the dock is presented and not the actual bathymetry.

These data allow studying the progress of the dredging works. In reference to 14 February 2007,
i.e. before capital dredging started, the volume of removed sediment is calculated. Further, the
data also enable the computation of the dock’s water storage capacity at low and high tide. In order
to calculate the tide prism, the decadal tide data at Liefkenshoek was used, which resulted in a
yearly averaged high and low tide level of 5.19 and 0.05 m TAW respectively.
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5. PRELIMINARY ANALYSIS OF THE DATA

Depth sounding data is processed to show the evolution of the average sediment volume per unit
of surface, i.e. the average evolution of bed level as detected by a 210kHz sounder. If more than
50% of the area of a (sub)zone is covered, an average siltation rate is calculated. For the period of
July — August 2007, depth soundings were performed on 27 July and 31 August. During these
measurements, an adequate coverage was obtained during depth soundings, except for zone 1
and zones 5A-Z, 5B-Z, 5C-Z, 5B-N and all subzones of D and E.

BIS data revealed that hopper maintenance dredging occurred twice in August and lasted two
consecutive weeks. A total amount of dredged solids of 120 10®* TDS was dredged. The amount
was grosso modo equally spread over these two weeks. 25% of the total dredged mass is to be
found in each zone 1 and 2, whereas 18% was retrieved from zone 3A. Slightly more than 6%
originated from zones 3B and 4A-N; all other zones were dredged less than 5% of the total
dredged mass.

Sweep beam maintenance dredging generally occurred on the sill. Note that the sweep beam
actions were followed by hopper maintenance dredging to remove the solids in the central trench
(being moved there by the sweep beam) within a period of up to 5 days.

The bathymetric measurements on 27 July show very similar results in comparison to the last
observation of the previous report, i.e. June 22, 2007. Only some bed level increase can be seen
in zones 3A, 4A-N, 5A-N, 4B-N and 5B-N. These observations are consistent with the fact that no
maintenance dredging occurred in this period and, therefore, can be attributed to natural siltation
processes. Instead, the bathymetric recordings on 31 August indicate major dredging effects.
Especially the central trench and the southern part of the sill are intensively dredged, resulting in
large bed level decreases.

From the temporal evolution of the bathymetry, and the calculated siltation rates too (although
siltation rates are sometimes contradictory to bathymetric observations due to interpolation
assumptions in order to calculate the monthly averaged rates), the bed elevation in the central
trench increased at grosso modo the same rate since the last maintenance dredging operation in
April 2007. Obviously, this bed level increase was reversed to a decrease due to dredging
operations in August. The same observation counts at the northern zones 4, except for zone 4C-N
where the bed level steadily decreases from June on. The southern zones 4, in general, show an
increase of bed level although maintenance dredging locally occurred.

Averaged over zones A, B and C (see Figure 5-1), the bed level increase in July is similar to the
previous months and can be characterised by a rate in the order of 0.3 cm/day.

A table with monthly-averaged siltation rates for all cross sections, longitudinal sections and
subzones is given in a table in APPENDIX C.
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APPENDIX B. EVOLUTION OF DEPTH OF WATER-
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B.1 Difference maps
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B.2 Bed elevation evolution per section
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